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FYI
 


From: Lovel Pratt [mailto:lovelpratt@gmail.com] 
Sent: Tuesday, January 05, 2016 2:26 PM
To: McLerran, Dennis <mclerran.dennis@epa.gov>
Cc: dlekanof@swinomish.nsn.us; Stan Walsh <swalsh@skagitcoop.org>; Terry Williams <terrysuew@aol.com>; Patti Gobin
<pgobin@tulaliptribes-nsn.gov>; Leslie R. Seffern <LeslieS@atg.wa.gov>; Linda Pilkey-Jarvis <JPil461@ECY.WA.GOV>
Subject: US government agency's final arguments to NEB
 
Hi Dennis,
Happy New Year!
Please consider engaging with Ecology, the only US government agency (state or federal) that’s been granted
intervenor status by Canada’s National Energy Board (NEB), to encourage Ecology’s advocacy for the inclusion of
both the new study by the SeaDoc Society and the Swinomish Tribe (attached – see also this newsletter article:
http://www.seadocsociety.org/collaboration-failure-puts-salish-sea-at-risk/?
utm_source=newsletter&utm_medium=email&utm_content=Read%20more&utm_campaign=January%202016%20first)
and the recent NAS study, Spills of Diluted Bitumen from Pipelines: A Comparative Study of Environmental Fate,
Effects, and Response (http://www.nap.edu/catalog/21834/spills-of-diluted-bitumen-from-pipelines-a-comparative-
study-of – and also attached fyi are the motion to the NEB and the NEB’s denial of that motion). It’s my understanding
that Ecology’s final arguments (due January12) are the last opportunity for US engagement with the NEB regarding
their review of Kinder Morgan’s Trans Mountain Pipeline Expansion project application.
Regardless of the NEB’s previous ruling, I would hope that Ecology would advocate for inclusion of this important US
NAS study which is uniquely relevant to the NEB’s review of the Trans Mountain Pipeline Expansion project
application and its potential impacts to US marine waters and ecosystems and species, tribal treaty rights, and public
and private properties. The SeaDoc Society and Swinomish study is also timely and relevant to the NEB’s review of
this project application.
Leslie Seffern, Assistant Attorney General, is working with Linda Pilkey Jarvis, Ecology Spills Program Preparedness
Section Manager (both copied here), to represent Ecology.
If you can see a more effective way to ensure that the NEB will address the findings from the NAS and the SeaDoc
and Swinomish studies, that would be great.
Thank you for considering this request.
Lovel
 
 
Lovel Pratt
Mulno Cove Consulting
2551 Cattle Point Road
Friday Harbor, WA 98250
(360) 378-7172
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Abstract
Despite the merit of managing natural resources on the scale of ecosystems, evaluating



threats and managing risk in ecosystems that span multiple countries or jurisdictions can be



challenging. This requires each government involved to consider actions in concert with



actions being taken in other countries by co-managing entities. Multiple proposed fossil



fuel-related and port development projects in the Salish Sea, a 16,925 km2 inland sea



shared by Washington State (USA), British Columbia (Canada), and Indigenous Coast



Salish governments, have the potential to increase marine vessel traffic and negatively



impact natural resources. There is no legal mandate or management mechanism requiring



a comprehensive review of the potential cumulative impacts of these development activities



throughout the Salish Sea and across the international border. This project identifies ongo-



ing and proposed energy-related development projects that will increase marine vessel traf-



fic in the Salish Sea and evaluates the threats each project poses to natural resources



important to the Coast Salish. While recognizing that Coast Salish traditions identify all spe-



cies as important and connected, we used expert elicitation to identify 50 species upon



which we could evaluate impact. These species were chosen because Coast Salish depend



upon them heavily for harvest revenue or as a staple food source, they were particularly cul-



turally or spiritually significant, or they were historically part of Coast Salish lifeways. We



identified six development projects, each of which had three potential impacts (pressures)



associated with increased marine vessel traffic: oil spill, vessel noise and vessel strike. Proj-



ects varied in their potential for localized impacts (pressures) including shoreline develop-



ment, harbor oil spill, pipeline spill, coal dust accumulation and nearshore LNG explosion.



Based on available published data, impact for each pressure/species interaction was rated



as likely, possible or unlikely. Impacts are likely to occur in 23 to 28% of the possible pres-



sure/species scenarios and are possible in another 15 to 28% additional pressure/species



interactions. While it is not clear which impacts will be additive, synergistic, or potentially



antagonistic, studies that manipulate multiple stressors in marine ecosystems suggest that



threats associated with these six projects are likely to have an overall additive or even syn-



ergistic interaction and therefore impact species of major cultural importance to the Coast
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Salish, an important concept that would be lost by merely evaluating each project indepen-



dently. Failure to address multiple impacts will affect the Coast Salish and the 7 million other



people that also depend on this ecosystem. These findings show the value of evaluating



multiple threats, and ultimately conducting risk assessments at the scale of ecosystems



and highlight the serious need for managers of multinational ecosystems to actively collabo-



rate on evaluating threats, assessing risk, and managing resources.



Introduction
For decades, scientists, managers and politicians have acknowledged the merit of managing
natural resources on the scale of ecosystems [1]. Place-based management, however, can be
challenging when ecosystems cross international boundaries. While increasing in popularity,
terrestrial multinational "transfrontier" conservation parks in Southern Africa have faced chal-
lenges associated with setting priorities and instituting collective action by the multiple coun-
tries and governments involved [2]. Similar challenges have been documented in efforts to
manage marine ecosystems that span multiple countries (e.g. [3]). Evaluating threats and man-
aging risk in multinational ecosystems requires each government involved to consider actions
in concert with other actions being taken by co-managing countries. When the ecosystems
being managed are not established parks or do not have some type of oversight group, it is easy
for individual parties to overlook cumulative risk at the ecosystem level. This management
oversight of not "thinking ecosystem" is occurring in the Salish Sea, a 16,925 km2 inland sea
shared by Washington State (USA), British Columbia (Canada), and Indigenous Coast Salish
governments.



The Salish Sea is considered an international treasure. Like many coastal ecosystems around
the world, however, it is under significant pressure from a growing human population, the
overharvest of many natural resources, changing oceanic and atmospheric conditions, and the
conversion of natural habitat to urban development [4]. Despite the ecological understanding
that ecosystems benefit from ecosystem-level management rather than from management that
stops at political boundaries, there is no active, over-arching mechanism for the local, state,
provincial, federal and Coast Salish governments overseeing natural resources in the Salish Sea
to collaborate on resource management [4]. Consequently, when governing bodies within the
Salish Sea evaluate the costs and benefits of proposed development activities, they fail to take
into account other proposed projects occurring outside of their jurisdiction, but within the eco-
system. As a result efforts to evaluate threats, and to ultimately assess risk, are incomplete.



Multiple fossil fuel and port development projects that will increase marine vessel traffic are
underway or being considered on the US and Canadian side of the Salish Sea. Each project has
the potential to create jobs, improve trade and improve the economic situation in the region.
They also have the potential for negative environmental consequences, as the vessel traffic
associated with these projects is expected to increase underwater vessel noise, increase risk of
vessel collision or vessel strike of wildlife, increase oil spills, increase exposure to coal-associ-
ated contaminants in biota, impact access to or availability of watchable wildlife, and greatly
impact human access to the harvest and consumption of fish and wildlife. Nearshore develop-
ment activities associated with these projects also have the potential to negatively impact natu-
ral resources. In order to conduct effective planning and decision-making in light of the
proposed developments, it is imperative to have an understanding of the range of threats and
potential impacts and any additive, synergistic, or antagonistic interactions, on both ecological
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and human health [5,6]. Despite this, there is no legal mandate or mechanism requiring a com-
prehensive review of the potential threats and cumulative impacts of these multiple energy-
related development activities throughout the Salish Sea and across the international border.



Currently, almost 7 million people reside within the watersheds of this inland sea, and
Coast Salish First Nations and Tribes have inhabited the region since time immemorial.
Despite modern political divisions, the indigenous Coast Salish have always recognized the
Salish Sea as an integral entity in Coast Salish lifeways, with symbiotic interactions between
humans and the Salish Sea, and they work collaboratively to view the ecosystem in its entirety,
without being hindered by international borders. One example is the Coast Salish Gathering, a
platform for Washington State Tribal leaders, British Columbia First Nation Chiefs, and U.S.
and Canadian regulatory agencies to meet and work on mutual goals. The Gathering fosters a
“policy dialogue” that brings major environmental-related issues to the attention of govern-
ment officials in a common voice, expressing the many values of the indigenous traditions and
knowledge (www.coastsalishgathering.com).



In the United States, Tribes have called for a more comprehensive and cumulative impact
assessment methodology that accurately and effectively evaluates how resource-based develop-
ment projects can impact social, cultural and community lifeways [7–10]. This is because
Tribes have been significantly absent from ecological and health risk assessments and risk
management as most assessments and management strategies fail to mention the impacts that
resource-based development activities can have on tribal communities, tribal homelands,
unadjudicated Aboriginal rights, or treaty-guaranteed hunting, fishing, and gathering rights
[8,11]. Current risk assessment methods fail to account for the fundamental worldviews and
relationships that connect Native peoples with the physical, ecological and spiritual worlds,
which form the foundation of health and wellbeing [7,9,10]. Recognizing that the multiple pro-
posed fossil fuel-related and port development projects in the Salish Sea have the potential to
negatively impact natural resources that are important to the Coast Salish, and consequently
impact health and wellbeing, there is great interest in assessing cumulative impacts of these
activities on both sides of the border.



In this project we identify ongoing and proposed energy-related development projects that
will increase marine vessel traffic in the Salish Sea, we identify threats associated with them,
and we enumerate the potential impact that these threats pose to 50 natural resources impor-
tant to the Coast Salish, setting the stage for a more comprehensive assessment of cumulative
risks.



Materials and Methods
Considering the deeply held values about symbiotic relationships that the Coast Salish peoples
hold between themselves and the natural resources of the Salish Sea [10,12], increased marine
vessel traffic in the region has the ability to impact many facets of Coast Salish health and well-
being. Assessing the many possible impacts are beyond the scope of this report. Instead, this
work focuses on how proposed or on-going energy-related port development projects could
affect natural resources that are important to the Coast Salish, specifically “culturally important
species.”



Expert Elicitation of Culturally Important Species
Recognizing that Coast Salish traditions identify all species as important and connected, mak-
ing prioritization challenging, Coast Salish and academics specializing in Coast Salish tradi-
tional resource use were asked to provide names of species that are especially important or of
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major concern. Species or subspecies were included if they met one or more of the following
criteria:



1. The species is heavily depended upon for harvest revenue



2. The species is heavily depended upon as a staple food source



3. The species is especially culturally or spiritually significant



4. Historically (even if not currently) the species has been part of Coast Salish lifeways.



The final list of Coast Salish species of major importance was reviewed and recommended
by members of the Coast Salish Gathering.



Identification of on-going or proposed energy-related developments
All known ongoing or proposed energy-related development projects in the Salish Sea that are
expected to substantially increase marine vessel traffic were considered. Only those projects
that involved vessel traffic and could be verified using site development plans, public scoping
documents, or project profiles produced by the developer were included. While some projects,
such as the Snohomish County (Washington) Public Utility District proposed tidal energy
project (USA Federal Energy Regulatory Commission Project No. 12690–005) were evaluated,
they were not included because they did not meet the increased vessel traffic criteria.



Evaluating impacts to Natural resources
Peer-reviewed data were used to estimate potential for a project component (pressure) to
directly harm the species identified through the expert elicitation. Each project was broken
down into two gross categories: increased vessel traffic (with subcategories of an oil spill during
transit, increased vessel noise, and vessel strike of an animal) and localized impacts (with sub-
categories of shoreline development, harbor spill, pipeline spill, coal dust accumulation, or
explosion as applicable). For each species/pressure component, literature was reviewed to see if
the pressure had been documented to have a negative effect on the species. Specifically,
searches were conducted for each species and pressure combination. If data were not available
for a specific species, additional searches were conducted using closely related species or taxa
and that pressure. If data were available demonstrating the pressure had the potential to harm
the identified species, the pressure was considered likely to impact that species (Table 1). If it
had not been shown to cause damage for that species but had for a closely related species,
impact was considered possible (Table 1). When the literature showed no impact, the pressure
was considered unlikely to cause impact (Table 1). If data were not available for assessing the
species/pressure interaction, the pressure was identified as data deficient (Table 1). For spatially
explicit or spatially limited threats (localized impacts such as shoreline development, harbor
spill, pipeline spill, coal dust accumulation, or nearshore liquefied natural gas explosion), the



Table 1. Impact ranking criteria.



Impact
Ranking



Criteria



Likely Data demonstrates potential impact; species distribution and pressure overlap spatially



Possible Data demonstrates potential impact to similar species; species distribution and pressure
overlap spatially



Unlikely Data demonstrates no impact; species distribution and pressure do not overlap spatially



Data Deficient Insufficient data to assess



doi:10.1371/journal.pone.0144861.t001
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habitat range of the species based on its natural history, specifically the animal's propensity to
occur in a defined area, was considered for each location. If data and natural history of a species
overlaid to demonstrate that a pressure could impact a species, impact was identified as likely.
If literature demonstrated a direct effect on a similar species but not on the exact species, and
the pressure spatially overlapped with the habitat occurrence of the species, impact was consid-
ered possible. If the data did not show supporting potential impact, if literature was found
showing no impact, or if a species was known to not occur within the range of the potential
pressure, impact was considered unlikely. In cases where lack of data prevented evaluation of
impact, the species/pressure component was cited as data deficient. Impacts to identified spe-
cies via negative effect(s) on indicator prey species were not evaluated. In all cases, the concerns
identified here must be evaluated in light of the U.S. Federal Court decisions concerning Treaty
Rights of the United States Tribes.



Results



Ongoing or proposed development projects
We identified 5 energy-related port development projects and one alteration in transportation
(increase in crude oil shipment to existing regional refineries by rail) within the Salish Sea that
will significantly increase marine vessel traffic (Table 2). Four are located in British Columbia
(Canada) and two across the border in Washington State (USA; Fig 1).



Specific details for each project follow:
Fraser Surrey Docks Direct Transfer Coal Facility. This approved project will expand a



multipurpose marine terminal on the Fraser River (Surrey, BC) by adding a facility that will
receive up to four million metric tons (and eventually up to 8 million metric tons in 4–5 years)
of coal a year and directly transfer it from rail cars to marine barges [13,15]. Subbituminous
coal (intermediate coal between lignite and bituminous coal) fromWyoming or Montana
(USA) will then be towed by tug and barge down the Fraser River and north to Texada Island



Table 2. Energy-related development projects that will increasemarine vessel traffic in the Salish Sea.



Project Location Product
Shipped



Status Increase in vessel
number / year



Shoreline /
Marine



Development



Environmental
Assessment?



Citation



Fraser Surrey Docks
Direct Transfer Coal



Facility



Surrey /
Texada



Island, BC



Coal Approved 454 single formation coal
barge tows; undetermined #
from Texada Island out the



Strait of Juan de Fuca



Yes Completed [13–15]



Gateway Pacific
Terminal



Whatcom
County, WA



Coal and other
commodities



Proposed 487 vessels / year (144
Panamax and 77 Capesize)



Yes Underway [16]



Rail shipment of Bakken
shale oil



Washington
Oil Refineries



Crude Oil In review Unknown In some
locations



Not needed [17]



Roberts Bank /
Deltaport Terminal 2



Project



Delta, BC Containers Proposed grow from 1.54 million TEU
to 2.4–3 million twenty-foot
equivalent units (TEUs; #
vessels depends on vessel



size)



Yes Underway [18,19]



Transmountain Pipeline
Expansion and



Westridge Marine
Terminal Expansion



Burnaby, BC Crude Oil Proposed 348 tankers / year Yes Underway [20]



Woodfibre Liquefied
Natural Gas Terminal



Squamish, BC Liquefied
Natural Gas



Proposed 40 annually (size unknown;
likely membrane LNG
carriers); Pers. Comm.



Yes Underway [21]



doi:10.1371/journal.pone.0144861.t002
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in the Strait of Georgia where it will be stored and eventually loaded onto deep-sea vessels for
international export.



Gateway Pacific Terminal. This is a proposed multimodal, deep-water terminal (What-
com County, WA) that would provide storage and handling for the export (and import) of up
to 54 million metric tons per year of dry bulk commodities, specifically, calcined petroleum
coke, potash, low-sulfur, low-ash coal, and other coal products brought in by rail. The type and
quantity of dry bulk commodities could change over time. The proposed terminal would be
approximately 334 acres within a total project area of approximately 1,200 acres [16].



Fig 1. The six projects assessed are located on both sides of the Canadian / United States border,
which bisects the Salish Sea and its watershed.



doi:10.1371/journal.pone.0144861.g001
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Increased rail shipment of bakken shale crude oil. Exact numbers could not be specified
because this already on-going alteration in transportation does not require an environmental
review. Nonetheless, it is projected that shale oil produced from the Bakken fields in North
Dakota and Montana will increasingly be shipped by rail to oil refinery facilities in Washington
State [17,22]. Recipient unloading and refining facilities in Washington’s portion of the Salish
Sea include facilities at Anacortes (Shell and Tesoro), Cherry Point (BP), Ferndale (Phillips
66), and Tacoma (US Oil and Refining), all of which are facilities located on or adjacent to
Indian Reservations. As the volume of crude oil coming in for refinement is not known at this
time, associated marine vessel traffic increases also are unknown. Increased transportation of
crude oil does not require environmental reviews, however construction of new or expanded
facilities would. At some facilities, infrastructure development will be necessary to accommo-
date the increased rail shipments. For example, the Shell facility in Anacortes (WA) submitted
an application to construct and operate a crude rail unloading facility (Crude by Rail East Gate
Project) that would include four rail unloading stations with the capacity to unload 102 railcars
per day [23]. The Tesoro facility is in the process of constructing a new rail unloading system
capable of handling four 110-car trains simultaneously, with the intent of receiving up to
50,000 barrels of Bakken shale crude oil a day [24].



Roberts Bank Deltaport Terminal 2 Project. This project would build a new three-berth
marine container terminal located at Roberts Bank, (Delta, BC) in order to increase shipping
container capacity by an additional 2.4 million twenty-foot container equivalent units (TEUs)
annually. The project includes a rail tie-in of a lead track to the BCR rail network occupying
approximately 1 ha of terrestrial land and will develop the terminal in the intertidal and subti-
dal area of the Fraser River estuary and delta adjacent to the Roberts Bank Wildlife Manage-
ment Area, which was established to conserve critical, internationally significant habitat for
year-round migrating and wintering waterfowl populations, along with important fish and
marine mammal habitat and critical habitat for shorebirds and raptors [19].



Trans Mountain Pipeline Expansion andWestridge Marine Terminal Expansion. In
order to provide additional transportation capacity for crude oil from Alberta to markets in the
Pacific Rim, this project proposes to install new pipeline segments and reactivate existing lines,
construct new pump stations, expand existing terminals by adding new tanks and other infra-
structure, and construct a new dock complex at Westridge Marine Terminal, Burnaby, BC;
[20]. The crude oil would be loaded onto tankers at terminals.



Woodfibre Liquefied Natural Gas Terminal. This proposal is to construct a liquefied
Natural gas (LNG) production, storage and marine carrier transfer facility on the northwestern
shoreline of Howe Sound (near Squamish, BC) for international export of approximately 2.1
million metric tons of LNG annually. Western Canada market hubs will supply LNG to the
facility by expanding the existing gas transmission system by FortisBC [21].



Culturally Important Species
While recognizing that Coast Salish traditions identify all species as important and connected,
50 species were chosen because they are heavily depended upon by Coast Salish for harvest rev-
enue or as a stable food source, particularly culturally or spiritually significant, or are histori-
cally part of Coast Salish lifeways (Table 3). Of these species with major cultural importance, 2
were mammals (5% of the 38 species using the ecosystem [25]), 24 were birds (14% of the 172
species using the ecosystem [25]), 8 were fish (3% of the 253 species in the ecosystem [26]),
and 10 were invertebrates (0.3% of 3,000 or more macro-invertebrate species estimated to
inhabit the Salish Sea [27]). Additionally one was a plant (eelgrass, Zostera marina) and 5 were
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Table 3. Species of major importance for the Coast Salish with provincial, state or Federal listing status [24].



Taxa Common
Name



Latin Name BC Listing Washington Listing Canadian Federal
Government Listing



U.S. Endangered
Species Act



Listing



Mammal Humpback
whale



Megaptera
novaengliae



Blue List Endangered Special Concern
(COSEWIC); Special
Concern (SARA)



Endangered



Killer whale Orcinus orca Red List (Southern
Residents,



Transients and
Offshore)



Endangered (Southern
Residents, Transients



and Offshore)



Endangered (COSEWIC
and SARA; (Southern



Residents, Transients and
Offshore))



Endangered
(Southern
Residents)



Avian Bald Eagle Haliaeetus
leucocephalus



Blue List NL NL NL



Great Blue
Heron



Ardea herodias NL NL NL NL



Double-
crested



Cormorant



Phalacrocorax auritus Red List Candidate NL NL



Common
Murre



Uria aalge Blue List Candidate Candidate (COSEWIC) Species of
Concern to Not



Listed



Cassin’s
Auklet



Ptychoramphus
aleuticus



NL NL NL NL



Sooty
Shearwater



Puffinus griseus NL Sensitive NL Species of
Concern



Ring-necked
Duck



Aythya collaris NL NL NL NL



Tufted Duck Aythya fuligula NL NL NL NL



King Eider Somateria spectabilis NL NL NL NL



Common
Merganser



Mergus merganser NL NL NL NL



Common
Goldeneye



Bucephala clangula NL NL NL NL



Barrow’s
Goldeneye



Bucephala islandica NL NL NL NL



Hooded
Merganser



Lophodytes
cucullatus



NL NL NL NL



Red-breasted
Merganser



Mergus serrator NL NL NL NL



Long-tailed
Duck



Clangula hyemalis Blue List NL NL NL



Harlequin
Duck



Histrionicus
histrionicus



NL NL NL NL



White-winged
Scoter



Melanitta fusca NL NL NL NL



Black Scoter Melanitta nigra NL NL NL NL



Surf Scoter Melanitta perspicillata Blue List NL NL NL



Yellow-billed
Loon



Gavia adamsii Blue List NL Candidate (COSEWIC) Candidate



Arctic Loon Gavia arctica NL NL NL NL



Common Loon Gavia immer NL Sensitive NL NL



Pacific Loon Gavia pacifica NL NL NL NL



Red-throated
Loon



Gavia stellata NL NL NL NL



(Continued)
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algae species (Table 4). Of the 50 species, 14 species, ecologically distinct units, or distinct pop-
ulation segments of species (28%) are listed by one or more of the four listing jurisdictions in
the Salish Sea as endangered, threatened, sensitive, of special concern, or candidates for listing
[27].



Table 3. (Continued)



Taxa Common
Name



Latin Name BC Listing Washington Listing Canadian Federal
Government Listing



U.S. Endangered
Species Act



Listing



Fish Pink Salmon Oncorhynchus
gorbuscha



NL NL NL NL



Chum Salmon Oncorhynchus keta NL NL NL NL



Coho Salmon Oncorhynchus
kisutch



NL NL NL NL



Steelhead Oncorhynchus mykiss NL NL NL NL



Sockeye
Salmon



Oncorhynchus nerka NL NL NL NL



Chinook
Salmon



Oncorhynchus
tshawytscha



NL Candidate (Puget
Sound)



Endangered (COSEWIC,
Fraser River)



Threatened
(Puget Sound)



Eulachon Thaleichthys pacificus Candidate Endangered (Central
Pacific Coast &
Frasier River;
COSEWIC)



Threatened (Southern) NL



Pacific Herring Clupea pallasii NL NL NL NL



Invertebrate Dungeness
crab



Metacarcinus
magister



NL NL NL NL



Spot prawn Pandalus platyceros NL NL NL NL



Olympia
oyster



Ostrea conchaphila Blue List Candidate Special Concern
(COSEWIC and SARA)



NL



Butter clams Saxidomus gigantea NL NL NL NL



Native
littleneck
clams



Prototheca abrupta NL NL NL NL



Geoduck clam Panopea generosa NL NL NL NL



Northern
abalone



Haliotis
kamstchatkana



Red List Candidate Endangered (COSEWIC);
Threatened to Endangered



(SARA)



Species of
Concern



Blue mussel Mytilus edulus NL NL NL NL



Red urchin Strongylocentrotus
franciscanus



NL NL NL NL



California sea
cucumber



Parastichopus
californicus



NL NL NL NL



Plant or
Algae



Eelgrass Zostera marina NL NL NL NL



Fucus Fucus distichus NL NL NL NL



Nori Porphyra spp. NL NL NL NL



Bull Kelp Nereocystis luetkeana NL NL NL NL



Sea Lettuce Ulva lactuca NL NL NL NL



Aleria/Wing
Kelp



Aleria marginata NL NL NL NL



Note, NL = not listed.



doi:10.1371/journal.pone.0144861.t003
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Table 4. Rankings for project pressure/species interaction (likely, possibly, unlikely, data deficient) for all possible project components.



Master Impact (all potential project components included)



Increased Vessel Traffic Localized Impacts



Taxa Species Spill Underwater
Noise



Vessel
Strike



Shoreline
Development



Harbor
Spill



Pipeline
Spill



Coal Dust
Accumulation



Nearshore
LNG



Explosion



Mammal Humpback
whale



Possibly
[28]



Likely [29] Likely
[30]



Possibly [16] Unlikely
[a]



Unlikely
[a]



Data Deficient
[31]



Unlikely [a]



Killer whale Likely [32] Likely [33] Unlikely
[b]



Possibly [16] Unlikely
[c]



Unlikely
[c]



Data Deficient
[31]



Possibly [34]



Avian Bald Eagle Likely [33] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[35]



Likely [35] Data Deficient
[31]



Possibly [34]



Great Blue
Heron



Possibly
[36]



Unlikely [d] Unlikely
[d]



Possibly [16] Possibly
[36]



Possibly
[36]



Data Deficient
[31]



Possibly [34]



Double-
crested



Cormorant



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Common
Murre



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Possibly
[37]



Unlikely
[e]



Data Deficient
[31]



Unlikely [e]



Cassin’s
Auklet



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Unlikely
[e]



Unlikely
[e]



Data Deficient
[31]



Unlikely [e]



Sooty
Shearwater



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Unlikely
[e]



Unlikely
[e]



Data Deficient
[31]



Unlikely [e]



Ring-necked
Duck



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Tufted Duck Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



King Eider Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Unlikely
[e]



Unlikely
[e]



Data Deficient
[31]



Unlikely [e]



Common
Merganser



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Common
Goldeneye



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Barrow’s
Goldeneye



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Hooded
Merganser



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Red-breasted
Merganser



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Long-tailed
Duck



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Harlequin
Duck



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



White-winged
Scoter



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Black Scoter Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Surf Scoter Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Yellow-billed
Loon



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Unlikely [e]



Arctic Loon Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Unlikely [e]



Common Loon Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



(Continued)
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Table 4. (Continued)



Master Impact (all potential project components included)



Increased Vessel Traffic Localized Impacts



Taxa Species Spill Underwater
Noise



Vessel
Strike



Shoreline
Development



Harbor
Spill



Pipeline
Spill



Coal Dust
Accumulation



Nearshore
LNG



Explosion



Pacific Loon Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Likely [37] Data Deficient
[31]



Unlikely [e]



Red-throated
Loon



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Unlikely [e]



Fish Pink Salmon Likely [38] Possibly [39–
41]



Unlikely
[f]



Possibly [16] Likely
[38]



Likely [38] Data Deficient
[31]



Possibly [34]



Chum Salmon Possibly
[42]



Possibly [39–
41]



Unlikely
[f]



Possibly [16] Possibly
[42]



Possibly
[42]



Data Deficient
[31]



Possibly [34]



Coho Salmon Likely [43] Possibly [39–
41]



Unlikely
[f]



Possibly [16] Likely
[43]



Likely [43] Data Deficient
[31]



Possibly [34]



Steelhead Possibly
[42]



Possibly [39–
41]



Unlikely
[f]



Possibly [16] Possibly
[42]



Possibly
[42]



Data Deficient
[31]



Possibly [34]



Sockeye
Salmon



Likely [43] Possibly [39–
41]



Unlikely
[f]



Possibly [16] Likely
[43]



Likely [43] Data Deficient
[31]



Possibly [34]



Chinook
Salmon



Likely [42] Possibly [39–
41]



Unlikely
[f]



Possibly [16] Likely
[42]



Likely [42] Data Deficient
[31]



Possibly [34]



Eulachon Possibly
[44,45]



Possibly [39–
41]



Unlikely
[f]



Unlikely [g] Possibly
[44]



Possibly
[44]



Data Deficient
[31]



Possibly [34]



Pacific Herring Likely
[44,45]



Possibly [39–
41]



Unlikely
[f]



Likely [16] Likely
[44]



Likely [44] Data Deficient
[31]



Possibly [34]



Invertebrate Dungeness
crab



Unlikely
[46]



Unlikely [h] Unlikely
[h]



Unlikely [i] Unlikely
[46]



Unlikely
[46]



Data Deficient
[31]



Possibly [34]



Spot prawn Possibly
[47]



Unlikely [h] Unlikely
[h]



Unlikely Unlikely Unlikely Data Deficient
[31]



Possibly [34]



Olympia
oyster



Likely [48] Unlikely [h] Unlikely
[h]



Unlikely Likely
[48]



Possibly
[48]



Data Deficient
[31]



Possibly [34]



Butter clam Likely [48] Unlikely [h] Unlikely
[h]



Unlikely Likely
[48]



Possibly
[48]



Data Deficient
[31]



Possibly [34]



Native
littleneck clam



Likely [48] Unlikely [h] Unlikely
[h]



Unlikely Likely
[48]



Possibly
[48]



Data Deficient
[31]



Possibly [34]



Geoduck clam Likely [48] Unlikely [h] Unlikely
[h]



Unlikely Unlikely Unlikely Data Deficient
[31]



Possibly [34]



Northern
abalone



Unlikely Unlikely [h] Unlikely
[h]



Unlikely Unlikely Unlikely Data Deficient
[31]



Unlikely



Blue mussel Likely [48] Unlikely [h] Unlikely
[h]



Unlikely Likely
[48]



Possibly
[48]



Data Deficient
[31]



Possibly [34]



Red urchin Unlikely
[46]



Unlikely [h] Unlikely
[h]



Unlikely Unlikely
[46]



Unlikely
[46]



Data Deficient
[31]



Possibly [34]



California sea
cucumber



Unlikely
[46]



Unlikely [h] Unlikely
[h]



Unlikely Unlikely
[46]



Unlikely
[46]



Data Deficient
[31]



Possibly [34]



Plant or
Algae



Eelgrass Unlikely
[49]



Unlikely [h] Unlikely
[h]



Likely [50] Unlikely
[49]



Unlikely
[49]



Data Deficient
[31]



Possibly [34]



Fucus Likely [51] Unlikely [h] Unlikely
[h]



Unlikely Likely
[51]



Possibly
[51]



Data Deficient
[31]



Possibly [34]



Nori Possibly
[52]



Unlikely [h] Unlikely
[h]



Unlikely Possibly
[52]



Possibly
[52]



Data Deficient
[31]



Possibly [34]



Bull Kelp Likely [53] Unlikely [h] Unlikely
[h]



Unlikely Likely
[53]



Possibly
[53]



Data Deficient
[31]



Possibly [34]



(Continued)
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Impacts and Data Gaps
Each project had 8 potential impacts (pressures; Table 4). All six projects had the 3 potential
impacts associated with increased marine vessel traffic: oil spill, vessel noise and vessel strike.
Projects varied in their potential for localized impacts including shoreline development, harbor
oil spill, pipeline spill, coal dust accumulation and nearshore LNG explosion. Potential impacts
by project are detailed below.



Fraser Surrey Docks Direct Transfer Coal Facility. In addition to marine vessel traffic
pressures, the Fraser Surrey Docks Direct Transfer Facility included 3 of 5 potential localized
impacts: shoreline development, harbor spill and coal dust. Each of the 6 pressures had the
potential to impact each of the 50 species for 300 potential pressure/species interactions
(Table 5). Of those, 70 (23%) were likely to impact species, 45 (15%) could possibly have
impact, and 134 (45%) were unlikely to have impact. The remaining 16.7% (n = 50) were data
deficient, precluding assessment.



Gateway Pacific Terminal. The Gateway Pacific Terminal had the same 6 potential
impacts (pressures) as the Fraser Surrey Docks Direct Transfer Coal Facility and consequently
had the same rankings for the 300 potential pressure species interactions: 70 likely impacts, 45
possible impacts, 134 unlikely impacts and 50 that were data deficient.



Increased rail shipment of Bakken shale crude oil. Increasing rail shipment of crude oil
had all 3 pressures associated with increased marine vessel traffic and 2 potential localized
impacts (shoreline development and harbor spill), making 250 potential pressure/species



Table 4. (Continued)



Master Impact (all potential project components included)



Increased Vessel Traffic Localized Impacts



Taxa Species Spill Underwater
Noise



Vessel
Strike



Shoreline
Development



Harbor
Spill



Pipeline
Spill



Coal Dust
Accumulation



Nearshore
LNG



Explosion



Sea Lettuce Possibly
[52]



Unlikely [h] Unlikely
[h]



Unlikely Possibly
[52]



Possibly
[52]



Data Deficient
[31]



Possibly [34]



Aleria/Wing
Kelp



Possibly
[52]



Unlikely [h] Unlikely
[h]



Unlikely Possibly
[52]



Possibly
[52]



Data Deficient
[31]



Possibly [34]



Notes
a Species unlikely to occur in specific localized habitat (Calambokidis J, Steiger G, Ellifrit D, Troutman B, Bowlby E. Distribution and abundance of



humpback whales (Megaptera novaeangliae)and other marine mammals off the northern Washington coast. Fish Bull. 2004; 102:563–580.)
b Vessel strike rarely documented as mortality factor for species (Jensen AS, Silber GK. Large Whale Ship Strike Database. U.S. Department of



Commerce, NOAA Tech Memo 2003; NMFS-OPR 37 pp.)
c Species unlikely to occur in specific localized habitat (National Marine Fisheries Service. 2008. Recovery Plan for Southern Resident Killer Whales



(Orcinus orca). National Marine Fisheries Service, Northwest Region, Seattle, Washington.)
d Underwater noise and vessel strike not believed to be a threat to marine birds (Vilchis IL, Kreuder Johnson C, Evenson JR, Pearson SF, Barry K,



Davidson P, Raphael M, Gaydos JK. Assessing ecological correlates of marine bird declines to inform marine conservation. Conservation Biology. 2014.



DOI: 10.1111/cobi.12378.
e Species unlikely to occur in specific localized habitat (Wahl TR, Tweit B, Mlodinow SG. Birds of Washington. Oregon State University Press, Corvallis,



Oregon; 2005.).
f Vessel strike not considered a threat to marine fish species.
g Species unlikely to occur in specific localized habitat (Pietsch TW, Orr JW. Fishes of the Salish Sea: A Compilation and Distributional Analysis. NOAA



Prof Paper NMFS 18, U.S. Dept Comm. 2015. pp 106.
h Underwater noise and vessel strike not considered a threat to marine invertebrate species.
i Species unlikely to occur in specific localized habitat (Encyclopedia of Life www.eol.org).



doi:10.1371/journal.pone.0144861.t004
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interactions. Of those, 71 (28%) were likely to impact, 44 (18%) could possibly impact, and 135
(54%) were unlikely to cause impact.



Roberts Bank Deltaport Terminal 2 project. In addition to all 3 pressures associated with
increased marine vessel traffic, this project had localized pressures of shoreline development
and harbor spill for 250 potential pressure/species interactions. Impact was likely for 70 (28%),
possibly present for 44 (18%) and unlikely for 136 (54%).



Trans Mountain Pipeline Expansion andWestridge Marine Terminal Expansion. This
project had the 3 increased marine vessel traffic-associated pressures as well as 3 localized ones:
shoreline development, harbor spill and pipeline spill. Of the 300 potential pressure/species
interactions, 76(25%) were likely to impact, 75(25%) could possibly impact, and 149 (50%)
were unlikely to have impact on species.



Woodfibre Liquefied Natural Gas Terminal. Development of this proposed liquefied
Natural gas production, storage and marine carrier transfer facility had the 3 pressures associ-
ated with increased marine vessel traffic and the 3 localized impacts of shoreline development,
harbor spill or nearshore LNG explosion for 300 potential pressure/species interactions. Of
those interactions 70 (24%) were likely to have impacts, 83 (28%) could possibly impact, and
146 (49%) were unlikely to have impact.



Discussion
All 6 projects evaluated have the potential to adversely affect species that are highly important
to indigenous Coast Salish people. Likely impact ranged from 23 to 28% of the possible pres-
sure/species scenarios with the possibility to impact species in 15 to 28% additional instances.
Cumulatively, these projects also have the potential to additively, synergistically, or antagonis-
tically impact species of major cultural importance [6]. While it is not clear which impacts will
be additive, synergistic, or potentially antagonistic, studies that manipulate multiple stressors
in marine ecosystems suggest that threats associated with these six projects are likely to have an
overall additive or even synergistic interaction [6,54] and therefore impact species of major cul-
tural importance to the Coast Salish, an important concept that would be lost by merely evalu-
ating each project independently.



While mitigation efforts never completely remove risk, efforts have been made to develop
mitigation strategies to minimize the potential for increased oil spills for a subset (n = 3) of
these projects [55]. Mitigating the potential of increased risk of vessel strike of listed humpback
whales (Megaptera novaeangliae [30]) or the impact of increased underwater noise on killer
whales (Orcinus orca[31]), humpback whales [29], or possibly on the 8 species of teleost fish



Table 5. Number of pressure/species interactions by project with breakdown on potential for negative impact to be likely, possible, unlikely, or
unknown (data deficient).



Interaction Potential to have impact



Project Pressure / Species
interactions



Likely Possibly Unlikely Data
Deficient



Fraser Surrey Docks Direct Transfer Coal Facility 300 23% 15% 45% 17%



Gateway Pacific Terminal 300 23% 15% 45% 17%



Rail shipment of Bakken shale oil 250 28% 18% 54% 0%



Roberts Bank Deltaport Terminal 2 Project 250 28% 18% 54% 0%



Trans Mountain Pipeline Expansion and Westridge Marine Terminal
Expansion



300 25% 25% 50% 0%



Woodfibre Liquified Natural Gas Terminal 300 23% 28% 49% 0%



doi:10.1371/journal.pone.0144861.t005
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[39–41] could be more challenging. Scientists are just beginning to understand the association
with sound scape and habitat quality for marine mammals and fishes in the Salish Sea [56],
and the importance of this pressure should not be overlooked or underestimated when evaluat-
ing potential impacts of increased marine vessel traffic in the Salish Sea.



Unburnt coal commonly enters the marine environment through a variety of anthropogenic
mechanisms. While the direct and indirect physical effects on organisms are similar to other
types of suspended and deposited sediments (abrasion, increased water turbidity, reduced pho-
tosynthetic performance, clogging of feeding and respiratory organs of some species, egg and
larval mortality, etc.), the chemical effects have not been well studied [57]. The lack of data on
the potential impact of coal dust on marine organisms prevents a thorough evaluation of risk
at this time. It is clear that coal will likely enter the marine ecosystem from new coal loading
facilities [31,57]. Data from other parts of the country suggest that coal particulate matter has
the potential to transport arsenic into soils, which could impact marine organisms and or
potentially contaminate shellfish or finfish [58]. Alternately, coal particles could absorb PAHs
and other similar chemicals from the environment similar to activated carbon [59]. The pau-
city of marine-focused studies on the toxic effects of coal at the organism or the population
level argues that more detailed studies are needed [57].



Conclusions



Data Gaps
Sufficient data exist to suggest that an oil spill resulting from increased vessel traffic would
impact or potentially impact 45 of 50 important species and consequently greatly impact the
Coast Salish. Data are not as robust for other pressures. To help understand the potential
impact of underwater noise on nearly all of the 50 species of major cultural importance, data
are needed to help assess potential impacts associated with increased marine vessel traffic in
the Salish Sea. Similarly, data on the potential toxic impacts of coal on all 50 species would
enable more intelligent estimates for risks associated with spilled coal in the ecosystem.



While the health of populations of some of the identified species populations have been well
studied, many have not, and risk assessment will require more extensive evaluation of the cur-
rent state of health for these understudied species. It cannot be assumed that the identified spe-
cies are currently robust and healthy, and not subject to multiple other pressures that increase
their vulnerability to impact from additional stressors such as increased vessel traffic. While
this is beyond the scope of the report, the fact that 28% of these species also are listed by one or
more governmental jurisdiction within the region as endangered, threatened, sensitive, of spe-
cial concern, or as candidates for listing, suggests that for a substantial portion of these cultur-
ally important species, populations are not in a resilient state and might not easily cope with
increased stressors.



Decision Making
While not all data are equally important in decision-making processes, the collection of rele-
vant data is needed to move from assessment to decision-making [60]. In addition to identify-
ing and researching the priority data gaps, work needs to be completed estimating the
probability of risk and the uncertainty associated with each pressure/species interaction. Find-
ings can then be taken back to the Coast Salish to determine significance of identified risks.
Ultimately, an established process such as structured decision making [60] should be used to
better understand how Coast Salish health and wellbeing would be impacted by these develop-
ment projects.



Evaluating Threats in Multinational Ecosystems



PLOSONE | DOI:10.1371/journal.pone.0144861 December 21, 2015 14 / 18











Management needs to establish a mechanism for addressing
transboundary issues
Proposed or on-going projects that would increase marine vessel traffic in the Salish Sea exist
on the US and on the Canadian sides of the Salish Sea ecosystem. The Salish Sea is not unique
and most multinational ecosystems routinely experience multiple potential risks that occur
independently within multiple jurisdictions. Despite the fact that risk assessments will only
be accurate when considered concurrently with other potential and ongoing development,
such cumulative assessments are often not conducted if formal mechanisms to support trans-
boundary evaluation do not exist. While the indigenous Coast Salish people recognize this
need and are working to address it, transboundary ecosystems such as the Salish Sea are left
vulnerable to many cumulative pressures due to the absence of established collaborative deci-
sion-making processes. The people of the Salish Sea and other multinational ecosystems
need to develop structured mechanisms for dealing with such issues. Within the Salish Sea, a
government-sponsored process such as a US—Canadian International Joint Commission
(IJC; www.ijc.org) might be suitable to deal with United States / Canadian transboundary
problems. The IJC is designed to help Canada and the United States prevent disputes over
transboundary waters. Alternately, a novel non-governmental Salish Sea commission could
be created that represents the Coast Salish and non-Native people on both sides of the border
as well as US and Canadian State, Provincial, and Federal governing bodies and management
agencies.



Consequences of failing at transboundary ecosystemmanagement
The health and welfare of Coast Salish Tribes and First Nations are inextricably linked to the
wellbeing of the natural environment. The identified six major development projects occurring
in one ecosystem that is shared by two different countries could individually and cumulatively
affect species that are of major importance to the Coast Salish. Ultimately these projects could
likely negatively affect Coast Salish lifeways at a time when Coast Salish tribal treaty rights are
already at risk [61].



As an ecosystem, the Salish Sea functions without regard to international borders or myriad
governing agencies [4]. This ecosystem's complex web of political and management oversight,
however, is the only option for mitigating anthropogenic impacts on the ecosystem. Nonethe-
less, there is no governing body that demands all six projects be evaluated for their cumulative
impact. This is a failure in coastal ecosystem management that stands to have direct impact on
the Coast Salish and likely on most of the 7 million other people that also depend on this eco-
system. An over-arching body that represents the numerous managers and stakeholders and
works to collaboratively govern the Salish Sea is needed.



On a global scale, this preliminary evaluation of the threats from multiple energy-related
development projects in the Salish Sea shows the value of evaluating impacts on the ecosystem-
scale and highlights the serious need for managers of multinational ecosystems to actively col-
laborate and evaluate threats on the ecosystem scale. Following that is the need for future risk
assessment to be done on the scale of the ecosystem as well. The case of the Salish Sea is not
merely an anomaly, but is exemplary of many ecosystems around the world that are under
multiple jurisdictions and in jeopardy. Establishing a transnational authority to evaluate cumu-
lative risk for the Salish Sea would not only benefit this ecosystem and its constituents, it would
serve as a model for other multinational marine ecosystems working to evaluation threats in
the face of continued resource development.
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Statement of Facts 



1. On December 8, 2015 the Committee on the Effects of Diluted Bitumen (the 



“Committee”) of the Board on Chemical Sciences and Technology in the Division on 



Earth and Life Studies of the National Academy of Sciences in the United States released 



a pre-publication copy of a report entitled Spills of Diluted Bitumen from Pipelines: A 



Comparative Study of Environmental Fate, Effects, and Response (the “Report”).1 The 



Report is attached as Appendix A to this Motion. 



 



2. The National Academy of Sciences is a private, non-governmental institution established 



by an Act of Congress in 1863 to advise the United States on issues related to science and 



technology. Its members are elected by their peers for their outstanding contributions to 



research.2 



 



3. The Committee is comprised of researchers from the private sector, the non-profit sector, 



government, and academia with expertise in the chemistry and environmental impacts of 



crude oil and experience in spill response.3 They received contributions of information 



from relevant government departments.4 



 



4. The Report has been independently reviewed.5 



 



5. The Committee was asked to “review the available literature and data to examine the 



current state of knowledge, and to identify the relevant properties and characteristics of 



the transport, fate, and effects of diluted bitumen and commonly transported crude oils 



when spilled in the environment from U.S. transmission pipelines.”6  



 



6. The Report addresses “the question of whether the transport of diluted bitumen in 



pipelines has potential environmental consequences that are sufficiently different from 



those of commonly transported crude oils” to require different spill response planning, 



preparedness, and cleanup.7 



 



7. More specifically, the Report addresses: 



                                                           
1 Committee on the Effects of Diluted Bitumen, Board on Chemical Sciences and Technology, Division on Earth 



and Life Studies, National Academy of Sciences, Spills of Diluted Bitumen from Pipelines: A Comparative Study of 



Environmental Fate, Effects, and Response (Washington, DC: The National Academies Press, 2015), Prepublication 



Copy, available online at http://www.nap.edu/catalog/21834/spills-of-diluted-bitumen-from-pipelines-a-



comparative-study-of [Report]. 
2 Report at PDF page 4. 
3 Report at PDF 6, 9. 
4 Report at PDF 10. 
5 Report at 12. 
6 Report at PDF page 20. 
7 Report at PDF 8. 





http://www.nap.edu/catalog/21834/spills-of-diluted-bitumen-from-pipelines-a-comparative-study-of
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 key differences between diluted bitumen and other crude oils, namely the high 



viscosity, density and adhesion properties of the bitumen component; 



 implications of properties of diluted bitumen for environmental behaviour when 



spilled diluted bitumen weathers; 



 specific challenges posed by spills of diluted bitumen that reach water bodies and 



may submerge or sink; and  



 implications for spill response plans, which must reflect the unique behaviour of 



diluted bitumen. 



 



 



Grounds 



8. Living Oceans Society and Raincoast Conservation Foundation (“Living Oceans and 



Raincoast”) bring this motion pursuant to Hearing Order OH-001-2014 (Filing ID 



A3V6I2) (the “Hearing Order”) and s. 35 of the NEB Rules.  



 



9. Living Oceans and Raincoast submit that they should be permitted to file the Report at 



this time because it will be of assistance to the Board and because it was not previously 



available. 



 



10. The subject matter of the Report is highly relevant to the List of Issues set out in the 



Hearing Order, and specifically issue 4, the potential environmental and socio-economic 



effects of the proposed project; issue 5, the potential environmental and socio-economic 



effects of marine shipping; issue 8, the terms and conditions to be included in any 



approval the Board may issue; and issue 11, contingency planning for spills, accidents or 



malfunctions. 



 



11. More specifically, the Report is relevant to: 



 



 the nature, capacity, and location of oil spill response equipment; 



 oil spill response times; 



 mitigation of oil spills; 



 the nature of impacts of oil spills on wildlife in rivers, estuaries and other coastal 



locations, and beaches; and 



 the duration of impacts of oil spills on wildlife in rivers, estuaries and other 



coastal locations, and beaches. 
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12. If Living Oceans and Raincoast are not permitted to file the Report, the record will be 



missing an important piece of evidence. The Report not only examines issues relevant to 



this proceeding in depth but is the up-to-date outcome of collaboration between highly-



regarded researchers from the public, private and non-profit sectors and academia, with 



input from relevant U.S. government agencies and the benefit of independent review.  



 



13. The Report could not have been filed earlier as it only became available on December 8, 



2015. 



 



14. Living Oceans and Raincoast recognize that the Report has become available only one 



week before Trans Mountain’s final written argument is due on December 15, 2015. 



However, Living Oceans and Raincoast submit that the benefit to the Board of having 



this Report before it outweighs the prejudice that might result from the late filing of 



evidence.   



 



15. Living Oceans and Raincoast submit that the Board can exercise its discretion and take 



any approach it sees fit in order to accommodate this late evidence and provide Trans 



Mountain the opportunity to address it in its written argument. This is reflected in the 



orders sought. 



 



 



Decision Sought 



16. Living Oceans and Raincoast request that the Board order: 



 



1. that Living Oceans and Raincoast be permitted to file the Report as late evidence; 



 



2. that Trans Mountain be given additional time to prepare its written argument or to file 



an addendum to their written argument in order to address the late evidence; and 



 



3. such other relief as the Board may consider appropriate. 
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Living Oceans Society and Raincoast Conservation Foundation 
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Dear Ms. Tuytel:  
 



Hearing Order OH-001-2014  
Trans Mountain Pipeline ULC (Trans Mountain)  
Application for the Trans Mountain Expansion Project (Project)  
Living Oceans Society and Raincoast Conservation Foundation (Living Oceans  
and Raincoast) – Notice of motion to file late evidence  
Ruling No. 105 



 
On 10 December 2015, the National Energy Board (Board) received a notice of motion from Living 
Oceans and Raincoast in which they request leave to file late evidence (Motion). The evidence is a  
pre-publication copy of a report entitled Spills of Diluted Bitumen from Pipelines: A Comparative Study 
of Environmental Fate, Effects, and Response (Report). The Report, which was released on  
8 December 2015, was authored by the Committee on the Effects of Diluted Bitumen on the 
Environment; Board on Chemical Sciences and Technology; Division on Earth and Life Studies; 
National Academies of Sciences, Engineering, and Medicine. 
 
In its Motion, Living Oceans and Raincoast seek an order: 



1.  that Living Oceans and Raincoast be permitted to file the Report as late evidence;  
2.  that Trans Mountain be given additional time to prepare its written argument or to file an 



addendum to its written argument in order to address the late evidence; and  
3.  such other relief as the Board may consider appropriate.  
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Decision 
For the reasons outlined below, the Board denies Living Oceans and Raincoast’s request to file 
the late evidence on the hearing record. The Board is not persuaded that the probative value of 
the evidence outweighs the prejudice of the late filing to Trans Mountain at this late stage of the 
hearing process. 
 
Views of Participants 
Living Oceans and Raincoast said they should be permitted to file the Report late because it will 
be of assistance to the Board, it was not previously available, and it is relevant to the List of 
Issues. They submitted that, if motion is not granted, the record would be missing an important 
piece of evidence. 
 
According to Living Oceans and Raincoast, the Report examines issues relevant to the hearing,  
is an up-to-date outcome of collaboration between researchers from the public, private and 
non-profit sectors, academia, with input from U.S. government agencies and the benefit of 
independent review. 
 
Living Oceans and Raincoast acknowledged that the Report became available only one week 
before Trans Mountain’s final written evidence was due on 15 December 2015. However, Living 
Oceans and Raincoast said that the benefit to the Board of admitting the Report outweighed the 
prejudice that could result from the late filing of the evidence. 
 
The Board received comments in support of the Motion from:  
 



• Pro Information Pro Environment People Network  
• Upper Nicola Band 
• Tsawout First Nation  
• City of Vancouver  
• Salmon River Enhancement Society1  



  
Trans Mountain said the Motion should be dismissed because it would be prejudicial and 
procedurally unfair to permit the filing of new evidence, prepared by third parties, on the eve of 
argument. It said fairness requires that participants have a sufficient opportunity to test new 
evidence by asking questions to those who prepared it, and there is not enough time to do so in 
this case. 
 
Trans Mountain noted that each page of the Report contains the following caveat: 
“Prepublication Copy: Uncorrected Proofs.” According to Trans Mountain, it is difficult to 
discern what portions of the Report contain errors, so the Board cannot rely on it in its present 
form.  



                                                           
1 Salmon River Enhancement Society’s letter was filed a few hours after the 4 PM Mountain (3 PM Pacific) deadline 
set by the Board in its 10 December 2015 letter setting up an abridged comment period for this motion. In this case, 
given the abridged comment process and that the comments were received ahead of Living Oceans and Raincoast’s 
reply, the Board decided to accept and consider the late letter of support. 
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Therefore, the low probative value of the Report does not outweigh the prejudice to Trans 
Mountain that would result from filing the Report. Trans Mountain submitted that since Living 
Oceans and Raincoast did not author or commission the Report, it would be unable to answer 
even basic questions about it.  
 
Living Oceans and Raincoast filed a reply on 14 December 2015 in which it submitted that any 
delay resulting from the request to file late evidence is likely to be short and that the Board could 
use its discretion to delay the due date of Trans Mountain’s written argument, or by allowing 
Trans Mountain to file an addendum to its written argument respond to the new evidence. Living 
Oceans and Raincoast stated that it does not object to the Board setting up a process for 
information requests on the study. Living Oceans and Raincoast further stated that many parties 
have filed evidence that they have not authored or commissioned.  
 
On the topic of whether the review of the Report is complete, Living Oceans and Raincoast said 
the peer review is complete and most other evidence submitted in this hearing has not been 
peer-reviewed.  
 
Lastly, Living Oceans and Raincoast stated that the Report’s findings, conclusions and 
recommendations will not be revised before final publication and only non-substantive copy 
editing remains.   
 
Views of the Board 
Typically, the Board considers the following when deciding whether to accept a late evidence 
filing:  
 



1. Whether the evidence is relevant; 
2. Whether there is a justifiable reason for the late filing of evidence, or whether the party 



acted with due diligence; 
3. The prejudice suffered by other participants if the motion were granted; and 
4. The probative value of the evidence weighted against prejudice to other participants at 



the current stage of the proceedings. 
 
Relevance 
 
There is no dispute that this evidence is relevant to one or more issues the Board is considering 
in the List of Issues.  
 
Justifiable Reason for Late Filing  
 
The Report was released on 8 December 2015 and this Motion was filed shortly after that. Given 
that the Report was only recently released, the Board is of the view that there is a justifiable 
reason for late filing.  
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Prejudice  
 
The later in the process participants seek to file evidence, the greater the prejudice is likely to be 
to other participants.2 Here, the Motion was dated 9 December 2015 and received by the Board 
the following day. In the current hearing, the following hearing deadlines relating to intervenor 
evidence are relevant to the topic of prejudice to Trans Mountain:  
 



• Intervenor evidence was due on 27 May 2015 
• Trans Mountain reply evidence was due on 20 August 2015 
• Trans Mountain’s replacement evidence was due on 26 September 2015 
• Intervenor supplemental written evidence in relation only to the replacement evidence 



was due on 1 December 2015 
• Trans Mountain’s revised written argument in-chief due on 15 December 2015 
• Trans Mountain’s final oral summary argument was heard on 17 December 2015  
• Intervenor written final argument in-chief is due 12 January 2016 
• Intervenor oral summary argument commences 19 January 2016 



 
As indicated above, intervenor evidence was filed over 6 months ago, and has been subject to 
Information Requests and responses. Trans Mountain has also filed reply evidence in response 
and this has been subject to intervenor Information Requests. Trans Mountain’s written 
argument-in-chief was due on 15 December 2015. The Board finds that admitting the evidence at 
this stage would be highly prejudicial to Trans Mountain. This is because Living Oceans and 
Raincoast requests that it be accepted as late evidence immediately before Trans Mountain’s 
final argument is due. Living Oceans and Raincoast’s suggestions for how to deal with any 
prejudice associated with the late evidence are non-viable. At a minimum, fairness requires that 
Trans Mountain would need an opportunity to test the late evidence, file reply evidence, and 
potentially answer questions about the reply evidence. Trans Mountain would also require an 
opportunity to provide revised final argument. Such delay in closing the evidentiary record may 
also negatively impact the Board’s ability to prepare its report to the Governor-in-Council within 
the legislated time limit.  
 
Probative Value versus Prejudice 
 
On the issue of the Report’s probative value, the Board accepts that it is relevant to aspects of the 
List of Issues for the Project. However, Living Oceans and Raincoast did not create the Report 
and therefore, would not be in a position to adopt or speak to it as proposed evidence. There is 
already a significant body of evidence on the subject of the Report already on the hearing record. 
The Report references some reports and studies which are already on the hearing record but 
conversely, it does not reference other works which are on the record. While the Report does 
contain the conclusions of its authors, these cannot be probed with questions. As a result, the 
probative value of the Report is limited. 
 



                                                           
2 This is consistent with the Board’s approach on past hearings, for instance, see Ruling No. 153 from the Enbridge 
Northern Gateway Project Joint Review Panel. 





https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/fetch/2000/90464/90552/384192/620327/624909/941891/A343-1__Panel-Commission_-_Ruling_no._153_-_Notice_of_Motion_%2322_filed_by_Ms._Josette_Wier_on_18_March_2013_-_A3G7H6.pdf?nodeid=942131&vernum=-2
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There will always be new reports and studies that will come into existence at future time periods. 
While potential requests to file new evidence must be treated on their own merit, at the late stage 
of a hearing, the bar for admittance is high.  
 
In this case, the Report only became available on the eve of final argument and, as detailed 
above, the prejudice that would result from accepting it for the Board’s consideration during this 
hearing is high.  
 
For the above reasons, the Board finds that the probative value of the Report does not outweigh 
the high degree of prejudice to Trans Mountain. The Board therefore denies the Motion. The 
Report will not form part of the Board’s evidentiary record for this Project. This does not mean, 
however, that any relevant evidence could not be considered by the Board as a life cycle 
regulator at a future time in relation to the Project, should it be approved, or by other regulators 
with jurisdiction over marine shipping. 
 
If you have any questions, please contact the Board’s Process Advisor Team for this Project  
by phone at 403-292-4800 or 1-800-899-1265 (toll-free), or by email at 
transmountainpipeline.hearing@neb-one.gc.ca. 
 
 
 
 



D. Hamilton 
Presiding Member 



 
 
 
 



P. Davies 
Member 



 
 
 



 
A. Scott 
Member 



 
 
c.c. Trans Mountain and all intervenors 
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From: McLerran, Dennis
To: Opalski, Dan; Murchie, Peter
Cc: Allnutt, David; Woods, Jim; Dunbar, Bill; Pirzadeh, Michelle
Subject: FW: US government agency"s final arguments to NEB
Date: Tuesday, January 05, 2016 5:24:43 PM
Attachments: Gaydos et al., 2015 Energy threat and Coast Salish.pdf


C214-31-2_-_Notice_of_Motion_to_file_late_evidence_-_A4W3Y9.pdf
Ruling_No._105_Living_Oceans_Society_and_Raincoast_Conservation_Foundati....pdf


Dan and Peter:
 
I sent these to Dave Allnutt for follow up, but wanted to make sure you were aware of them because of their overlap with Treaty Rights at
Risk work.
 
Dennis
 


From: Lovel Pratt [mailto:lovelpratt@gmail.com] 
Sent: Tuesday, January 05, 2016 2:26 PM
To: McLerran, Dennis <mclerran.dennis@epa.gov>
Cc: dlekanof@swinomish.nsn.us; Stan Walsh <swalsh@skagitcoop.org>; Terry Williams <terrysuew@aol.com>; Patti Gobin
<pgobin@tulaliptribes-nsn.gov>; Leslie R. Seffern <LeslieS@atg.wa.gov>; Linda Pilkey-Jarvis <JPil461@ECY.WA.GOV>
Subject: US government agency's final arguments to NEB
 
Hi Dennis,
Happy New Year!
Please consider engaging with Ecology, the only US government agency (state or federal) that’s been granted
intervenor status by Canada’s National Energy Board (NEB), to encourage Ecology’s advocacy for the inclusion of
both the new study by the SeaDoc Society and the Swinomish Tribe (attached – see also this newsletter article:
http://www.seadocsociety.org/collaboration-failure-puts-salish-sea-at-risk/?
utm_source=newsletter&utm_medium=email&utm_content=Read%20more&utm_campaign=January%202016%20first)
and the recent NAS study, Spills of Diluted Bitumen from Pipelines: A Comparative Study of Environmental Fate,
Effects, and Response (http://www.nap.edu/catalog/21834/spills-of-diluted-bitumen-from-pipelines-a-comparative-
study-of – and also attached fyi are the motion to the NEB and the NEB’s denial of that motion). It’s my understanding
that Ecology’s final arguments (due January12) are the last opportunity for US engagement with the NEB regarding
their review of Kinder Morgan’s Trans Mountain Pipeline Expansion project application.
Regardless of the NEB’s previous ruling, I would hope that Ecology would advocate for inclusion of this important US
NAS study which is uniquely relevant to the NEB’s review of the Trans Mountain Pipeline Expansion project
application and its potential impacts to US marine waters and ecosystems and species, tribal treaty rights, and public
and private properties. The SeaDoc Society and Swinomish study is also timely and relevant to the NEB’s review of
this project application.
Leslie Seffern, Assistant Attorney General, is working with Linda Pilkey Jarvis, Ecology Spills Program Preparedness
Section Manager (both copied here), to represent Ecology.
If you can see a more effective way to ensure that the NEB will address the findings from the NAS and the SeaDoc
and Swinomish studies, that would be great.
Thank you for considering this request.
Lovel
 
 
Lovel Pratt
Mulno Cove Consulting
2551 Cattle Point Road
Friday Harbor, WA 98250
(360) 378-7172
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Evaluating Threats in Multinational Marine
Ecosystems: A Coast Salish First Nations and
Tribal Perspective
Joseph K. Gaydos1*, Sofie Thixton1, Jamie Donatuto2



1 The SeaDoc Society, UC Davis Karen C. Drayer Wildlife Health Center–Orcas Island Office, Eastsound,
Washington, United States of America, 2 Swinomish Indian Tribal Community, La Conner, Washington,
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Abstract
Despite the merit of managing natural resources on the scale of ecosystems, evaluating



threats and managing risk in ecosystems that span multiple countries or jurisdictions can be



challenging. This requires each government involved to consider actions in concert with



actions being taken in other countries by co-managing entities. Multiple proposed fossil



fuel-related and port development projects in the Salish Sea, a 16,925 km2 inland sea



shared by Washington State (USA), British Columbia (Canada), and Indigenous Coast



Salish governments, have the potential to increase marine vessel traffic and negatively



impact natural resources. There is no legal mandate or management mechanism requiring



a comprehensive review of the potential cumulative impacts of these development activities



throughout the Salish Sea and across the international border. This project identifies ongo-



ing and proposed energy-related development projects that will increase marine vessel traf-



fic in the Salish Sea and evaluates the threats each project poses to natural resources



important to the Coast Salish. While recognizing that Coast Salish traditions identify all spe-



cies as important and connected, we used expert elicitation to identify 50 species upon



which we could evaluate impact. These species were chosen because Coast Salish depend



upon them heavily for harvest revenue or as a staple food source, they were particularly cul-



turally or spiritually significant, or they were historically part of Coast Salish lifeways. We



identified six development projects, each of which had three potential impacts (pressures)



associated with increased marine vessel traffic: oil spill, vessel noise and vessel strike. Proj-



ects varied in their potential for localized impacts (pressures) including shoreline develop-



ment, harbor oil spill, pipeline spill, coal dust accumulation and nearshore LNG explosion.



Based on available published data, impact for each pressure/species interaction was rated



as likely, possible or unlikely. Impacts are likely to occur in 23 to 28% of the possible pres-



sure/species scenarios and are possible in another 15 to 28% additional pressure/species



interactions. While it is not clear which impacts will be additive, synergistic, or potentially



antagonistic, studies that manipulate multiple stressors in marine ecosystems suggest that



threats associated with these six projects are likely to have an overall additive or even syn-



ergistic interaction and therefore impact species of major cultural importance to the Coast
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Salish, an important concept that would be lost by merely evaluating each project indepen-



dently. Failure to address multiple impacts will affect the Coast Salish and the 7 million other



people that also depend on this ecosystem. These findings show the value of evaluating



multiple threats, and ultimately conducting risk assessments at the scale of ecosystems



and highlight the serious need for managers of multinational ecosystems to actively collabo-



rate on evaluating threats, assessing risk, and managing resources.



Introduction
For decades, scientists, managers and politicians have acknowledged the merit of managing
natural resources on the scale of ecosystems [1]. Place-based management, however, can be
challenging when ecosystems cross international boundaries. While increasing in popularity,
terrestrial multinational "transfrontier" conservation parks in Southern Africa have faced chal-
lenges associated with setting priorities and instituting collective action by the multiple coun-
tries and governments involved [2]. Similar challenges have been documented in efforts to
manage marine ecosystems that span multiple countries (e.g. [3]). Evaluating threats and man-
aging risk in multinational ecosystems requires each government involved to consider actions
in concert with other actions being taken by co-managing countries. When the ecosystems
being managed are not established parks or do not have some type of oversight group, it is easy
for individual parties to overlook cumulative risk at the ecosystem level. This management
oversight of not "thinking ecosystem" is occurring in the Salish Sea, a 16,925 km2 inland sea
shared by Washington State (USA), British Columbia (Canada), and Indigenous Coast Salish
governments.



The Salish Sea is considered an international treasure. Like many coastal ecosystems around
the world, however, it is under significant pressure from a growing human population, the
overharvest of many natural resources, changing oceanic and atmospheric conditions, and the
conversion of natural habitat to urban development [4]. Despite the ecological understanding
that ecosystems benefit from ecosystem-level management rather than from management that
stops at political boundaries, there is no active, over-arching mechanism for the local, state,
provincial, federal and Coast Salish governments overseeing natural resources in the Salish Sea
to collaborate on resource management [4]. Consequently, when governing bodies within the
Salish Sea evaluate the costs and benefits of proposed development activities, they fail to take
into account other proposed projects occurring outside of their jurisdiction, but within the eco-
system. As a result efforts to evaluate threats, and to ultimately assess risk, are incomplete.



Multiple fossil fuel and port development projects that will increase marine vessel traffic are
underway or being considered on the US and Canadian side of the Salish Sea. Each project has
the potential to create jobs, improve trade and improve the economic situation in the region.
They also have the potential for negative environmental consequences, as the vessel traffic
associated with these projects is expected to increase underwater vessel noise, increase risk of
vessel collision or vessel strike of wildlife, increase oil spills, increase exposure to coal-associ-
ated contaminants in biota, impact access to or availability of watchable wildlife, and greatly
impact human access to the harvest and consumption of fish and wildlife. Nearshore develop-
ment activities associated with these projects also have the potential to negatively impact natu-
ral resources. In order to conduct effective planning and decision-making in light of the
proposed developments, it is imperative to have an understanding of the range of threats and
potential impacts and any additive, synergistic, or antagonistic interactions, on both ecological
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and human health [5,6]. Despite this, there is no legal mandate or mechanism requiring a com-
prehensive review of the potential threats and cumulative impacts of these multiple energy-
related development activities throughout the Salish Sea and across the international border.



Currently, almost 7 million people reside within the watersheds of this inland sea, and
Coast Salish First Nations and Tribes have inhabited the region since time immemorial.
Despite modern political divisions, the indigenous Coast Salish have always recognized the
Salish Sea as an integral entity in Coast Salish lifeways, with symbiotic interactions between
humans and the Salish Sea, and they work collaboratively to view the ecosystem in its entirety,
without being hindered by international borders. One example is the Coast Salish Gathering, a
platform for Washington State Tribal leaders, British Columbia First Nation Chiefs, and U.S.
and Canadian regulatory agencies to meet and work on mutual goals. The Gathering fosters a
“policy dialogue” that brings major environmental-related issues to the attention of govern-
ment officials in a common voice, expressing the many values of the indigenous traditions and
knowledge (www.coastsalishgathering.com).



In the United States, Tribes have called for a more comprehensive and cumulative impact
assessment methodology that accurately and effectively evaluates how resource-based develop-
ment projects can impact social, cultural and community lifeways [7–10]. This is because
Tribes have been significantly absent from ecological and health risk assessments and risk
management as most assessments and management strategies fail to mention the impacts that
resource-based development activities can have on tribal communities, tribal homelands,
unadjudicated Aboriginal rights, or treaty-guaranteed hunting, fishing, and gathering rights
[8,11]. Current risk assessment methods fail to account for the fundamental worldviews and
relationships that connect Native peoples with the physical, ecological and spiritual worlds,
which form the foundation of health and wellbeing [7,9,10]. Recognizing that the multiple pro-
posed fossil fuel-related and port development projects in the Salish Sea have the potential to
negatively impact natural resources that are important to the Coast Salish, and consequently
impact health and wellbeing, there is great interest in assessing cumulative impacts of these
activities on both sides of the border.



In this project we identify ongoing and proposed energy-related development projects that
will increase marine vessel traffic in the Salish Sea, we identify threats associated with them,
and we enumerate the potential impact that these threats pose to 50 natural resources impor-
tant to the Coast Salish, setting the stage for a more comprehensive assessment of cumulative
risks.



Materials and Methods
Considering the deeply held values about symbiotic relationships that the Coast Salish peoples
hold between themselves and the natural resources of the Salish Sea [10,12], increased marine
vessel traffic in the region has the ability to impact many facets of Coast Salish health and well-
being. Assessing the many possible impacts are beyond the scope of this report. Instead, this
work focuses on how proposed or on-going energy-related port development projects could
affect natural resources that are important to the Coast Salish, specifically “culturally important
species.”



Expert Elicitation of Culturally Important Species
Recognizing that Coast Salish traditions identify all species as important and connected, mak-
ing prioritization challenging, Coast Salish and academics specializing in Coast Salish tradi-
tional resource use were asked to provide names of species that are especially important or of
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major concern. Species or subspecies were included if they met one or more of the following
criteria:



1. The species is heavily depended upon for harvest revenue



2. The species is heavily depended upon as a staple food source



3. The species is especially culturally or spiritually significant



4. Historically (even if not currently) the species has been part of Coast Salish lifeways.



The final list of Coast Salish species of major importance was reviewed and recommended
by members of the Coast Salish Gathering.



Identification of on-going or proposed energy-related developments
All known ongoing or proposed energy-related development projects in the Salish Sea that are
expected to substantially increase marine vessel traffic were considered. Only those projects
that involved vessel traffic and could be verified using site development plans, public scoping
documents, or project profiles produced by the developer were included. While some projects,
such as the Snohomish County (Washington) Public Utility District proposed tidal energy
project (USA Federal Energy Regulatory Commission Project No. 12690–005) were evaluated,
they were not included because they did not meet the increased vessel traffic criteria.



Evaluating impacts to Natural resources
Peer-reviewed data were used to estimate potential for a project component (pressure) to
directly harm the species identified through the expert elicitation. Each project was broken
down into two gross categories: increased vessel traffic (with subcategories of an oil spill during
transit, increased vessel noise, and vessel strike of an animal) and localized impacts (with sub-
categories of shoreline development, harbor spill, pipeline spill, coal dust accumulation, or
explosion as applicable). For each species/pressure component, literature was reviewed to see if
the pressure had been documented to have a negative effect on the species. Specifically,
searches were conducted for each species and pressure combination. If data were not available
for a specific species, additional searches were conducted using closely related species or taxa
and that pressure. If data were available demonstrating the pressure had the potential to harm
the identified species, the pressure was considered likely to impact that species (Table 1). If it
had not been shown to cause damage for that species but had for a closely related species,
impact was considered possible (Table 1). When the literature showed no impact, the pressure
was considered unlikely to cause impact (Table 1). If data were not available for assessing the
species/pressure interaction, the pressure was identified as data deficient (Table 1). For spatially
explicit or spatially limited threats (localized impacts such as shoreline development, harbor
spill, pipeline spill, coal dust accumulation, or nearshore liquefied natural gas explosion), the



Table 1. Impact ranking criteria.



Impact
Ranking



Criteria



Likely Data demonstrates potential impact; species distribution and pressure overlap spatially



Possible Data demonstrates potential impact to similar species; species distribution and pressure
overlap spatially



Unlikely Data demonstrates no impact; species distribution and pressure do not overlap spatially



Data Deficient Insufficient data to assess



doi:10.1371/journal.pone.0144861.t001
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habitat range of the species based on its natural history, specifically the animal's propensity to
occur in a defined area, was considered for each location. If data and natural history of a species
overlaid to demonstrate that a pressure could impact a species, impact was identified as likely.
If literature demonstrated a direct effect on a similar species but not on the exact species, and
the pressure spatially overlapped with the habitat occurrence of the species, impact was consid-
ered possible. If the data did not show supporting potential impact, if literature was found
showing no impact, or if a species was known to not occur within the range of the potential
pressure, impact was considered unlikely. In cases where lack of data prevented evaluation of
impact, the species/pressure component was cited as data deficient. Impacts to identified spe-
cies via negative effect(s) on indicator prey species were not evaluated. In all cases, the concerns
identified here must be evaluated in light of the U.S. Federal Court decisions concerning Treaty
Rights of the United States Tribes.



Results



Ongoing or proposed development projects
We identified 5 energy-related port development projects and one alteration in transportation
(increase in crude oil shipment to existing regional refineries by rail) within the Salish Sea that
will significantly increase marine vessel traffic (Table 2). Four are located in British Columbia
(Canada) and two across the border in Washington State (USA; Fig 1).



Specific details for each project follow:
Fraser Surrey Docks Direct Transfer Coal Facility. This approved project will expand a



multipurpose marine terminal on the Fraser River (Surrey, BC) by adding a facility that will
receive up to four million metric tons (and eventually up to 8 million metric tons in 4–5 years)
of coal a year and directly transfer it from rail cars to marine barges [13,15]. Subbituminous
coal (intermediate coal between lignite and bituminous coal) fromWyoming or Montana
(USA) will then be towed by tug and barge down the Fraser River and north to Texada Island



Table 2. Energy-related development projects that will increasemarine vessel traffic in the Salish Sea.



Project Location Product
Shipped



Status Increase in vessel
number / year



Shoreline /
Marine



Development



Environmental
Assessment?



Citation



Fraser Surrey Docks
Direct Transfer Coal



Facility



Surrey /
Texada



Island, BC



Coal Approved 454 single formation coal
barge tows; undetermined #
from Texada Island out the



Strait of Juan de Fuca



Yes Completed [13–15]



Gateway Pacific
Terminal



Whatcom
County, WA



Coal and other
commodities



Proposed 487 vessels / year (144
Panamax and 77 Capesize)



Yes Underway [16]



Rail shipment of Bakken
shale oil



Washington
Oil Refineries



Crude Oil In review Unknown In some
locations



Not needed [17]



Roberts Bank /
Deltaport Terminal 2



Project



Delta, BC Containers Proposed grow from 1.54 million TEU
to 2.4–3 million twenty-foot
equivalent units (TEUs; #
vessels depends on vessel



size)



Yes Underway [18,19]



Transmountain Pipeline
Expansion and



Westridge Marine
Terminal Expansion



Burnaby, BC Crude Oil Proposed 348 tankers / year Yes Underway [20]



Woodfibre Liquefied
Natural Gas Terminal



Squamish, BC Liquefied
Natural Gas



Proposed 40 annually (size unknown;
likely membrane LNG
carriers); Pers. Comm.



Yes Underway [21]



doi:10.1371/journal.pone.0144861.t002
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in the Strait of Georgia where it will be stored and eventually loaded onto deep-sea vessels for
international export.



Gateway Pacific Terminal. This is a proposed multimodal, deep-water terminal (What-
com County, WA) that would provide storage and handling for the export (and import) of up
to 54 million metric tons per year of dry bulk commodities, specifically, calcined petroleum
coke, potash, low-sulfur, low-ash coal, and other coal products brought in by rail. The type and
quantity of dry bulk commodities could change over time. The proposed terminal would be
approximately 334 acres within a total project area of approximately 1,200 acres [16].



Fig 1. The six projects assessed are located on both sides of the Canadian / United States border,
which bisects the Salish Sea and its watershed.



doi:10.1371/journal.pone.0144861.g001



Evaluating Threats in Multinational Ecosystems



PLOSONE | DOI:10.1371/journal.pone.0144861 December 21, 2015 6 / 18











Increased rail shipment of bakken shale crude oil. Exact numbers could not be specified
because this already on-going alteration in transportation does not require an environmental
review. Nonetheless, it is projected that shale oil produced from the Bakken fields in North
Dakota and Montana will increasingly be shipped by rail to oil refinery facilities in Washington
State [17,22]. Recipient unloading and refining facilities in Washington’s portion of the Salish
Sea include facilities at Anacortes (Shell and Tesoro), Cherry Point (BP), Ferndale (Phillips
66), and Tacoma (US Oil and Refining), all of which are facilities located on or adjacent to
Indian Reservations. As the volume of crude oil coming in for refinement is not known at this
time, associated marine vessel traffic increases also are unknown. Increased transportation of
crude oil does not require environmental reviews, however construction of new or expanded
facilities would. At some facilities, infrastructure development will be necessary to accommo-
date the increased rail shipments. For example, the Shell facility in Anacortes (WA) submitted
an application to construct and operate a crude rail unloading facility (Crude by Rail East Gate
Project) that would include four rail unloading stations with the capacity to unload 102 railcars
per day [23]. The Tesoro facility is in the process of constructing a new rail unloading system
capable of handling four 110-car trains simultaneously, with the intent of receiving up to
50,000 barrels of Bakken shale crude oil a day [24].



Roberts Bank Deltaport Terminal 2 Project. This project would build a new three-berth
marine container terminal located at Roberts Bank, (Delta, BC) in order to increase shipping
container capacity by an additional 2.4 million twenty-foot container equivalent units (TEUs)
annually. The project includes a rail tie-in of a lead track to the BCR rail network occupying
approximately 1 ha of terrestrial land and will develop the terminal in the intertidal and subti-
dal area of the Fraser River estuary and delta adjacent to the Roberts Bank Wildlife Manage-
ment Area, which was established to conserve critical, internationally significant habitat for
year-round migrating and wintering waterfowl populations, along with important fish and
marine mammal habitat and critical habitat for shorebirds and raptors [19].



Trans Mountain Pipeline Expansion andWestridge Marine Terminal Expansion. In
order to provide additional transportation capacity for crude oil from Alberta to markets in the
Pacific Rim, this project proposes to install new pipeline segments and reactivate existing lines,
construct new pump stations, expand existing terminals by adding new tanks and other infra-
structure, and construct a new dock complex at Westridge Marine Terminal, Burnaby, BC;
[20]. The crude oil would be loaded onto tankers at terminals.



Woodfibre Liquefied Natural Gas Terminal. This proposal is to construct a liquefied
Natural gas (LNG) production, storage and marine carrier transfer facility on the northwestern
shoreline of Howe Sound (near Squamish, BC) for international export of approximately 2.1
million metric tons of LNG annually. Western Canada market hubs will supply LNG to the
facility by expanding the existing gas transmission system by FortisBC [21].



Culturally Important Species
While recognizing that Coast Salish traditions identify all species as important and connected,
50 species were chosen because they are heavily depended upon by Coast Salish for harvest rev-
enue or as a stable food source, particularly culturally or spiritually significant, or are histori-
cally part of Coast Salish lifeways (Table 3). Of these species with major cultural importance, 2
were mammals (5% of the 38 species using the ecosystem [25]), 24 were birds (14% of the 172
species using the ecosystem [25]), 8 were fish (3% of the 253 species in the ecosystem [26]),
and 10 were invertebrates (0.3% of 3,000 or more macro-invertebrate species estimated to
inhabit the Salish Sea [27]). Additionally one was a plant (eelgrass, Zostera marina) and 5 were
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Table 3. Species of major importance for the Coast Salish with provincial, state or Federal listing status [24].



Taxa Common
Name



Latin Name BC Listing Washington Listing Canadian Federal
Government Listing



U.S. Endangered
Species Act



Listing



Mammal Humpback
whale



Megaptera
novaengliae



Blue List Endangered Special Concern
(COSEWIC); Special
Concern (SARA)



Endangered



Killer whale Orcinus orca Red List (Southern
Residents,



Transients and
Offshore)



Endangered (Southern
Residents, Transients



and Offshore)



Endangered (COSEWIC
and SARA; (Southern



Residents, Transients and
Offshore))



Endangered
(Southern
Residents)



Avian Bald Eagle Haliaeetus
leucocephalus



Blue List NL NL NL



Great Blue
Heron



Ardea herodias NL NL NL NL



Double-
crested



Cormorant



Phalacrocorax auritus Red List Candidate NL NL



Common
Murre



Uria aalge Blue List Candidate Candidate (COSEWIC) Species of
Concern to Not



Listed



Cassin’s
Auklet



Ptychoramphus
aleuticus



NL NL NL NL



Sooty
Shearwater



Puffinus griseus NL Sensitive NL Species of
Concern



Ring-necked
Duck



Aythya collaris NL NL NL NL



Tufted Duck Aythya fuligula NL NL NL NL



King Eider Somateria spectabilis NL NL NL NL



Common
Merganser



Mergus merganser NL NL NL NL



Common
Goldeneye



Bucephala clangula NL NL NL NL



Barrow’s
Goldeneye



Bucephala islandica NL NL NL NL



Hooded
Merganser



Lophodytes
cucullatus



NL NL NL NL



Red-breasted
Merganser



Mergus serrator NL NL NL NL



Long-tailed
Duck



Clangula hyemalis Blue List NL NL NL



Harlequin
Duck



Histrionicus
histrionicus



NL NL NL NL



White-winged
Scoter



Melanitta fusca NL NL NL NL



Black Scoter Melanitta nigra NL NL NL NL



Surf Scoter Melanitta perspicillata Blue List NL NL NL



Yellow-billed
Loon



Gavia adamsii Blue List NL Candidate (COSEWIC) Candidate



Arctic Loon Gavia arctica NL NL NL NL



Common Loon Gavia immer NL Sensitive NL NL



Pacific Loon Gavia pacifica NL NL NL NL



Red-throated
Loon



Gavia stellata NL NL NL NL



(Continued)
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algae species (Table 4). Of the 50 species, 14 species, ecologically distinct units, or distinct pop-
ulation segments of species (28%) are listed by one or more of the four listing jurisdictions in
the Salish Sea as endangered, threatened, sensitive, of special concern, or candidates for listing
[27].



Table 3. (Continued)



Taxa Common
Name



Latin Name BC Listing Washington Listing Canadian Federal
Government Listing



U.S. Endangered
Species Act



Listing



Fish Pink Salmon Oncorhynchus
gorbuscha



NL NL NL NL



Chum Salmon Oncorhynchus keta NL NL NL NL



Coho Salmon Oncorhynchus
kisutch



NL NL NL NL



Steelhead Oncorhynchus mykiss NL NL NL NL



Sockeye
Salmon



Oncorhynchus nerka NL NL NL NL



Chinook
Salmon



Oncorhynchus
tshawytscha



NL Candidate (Puget
Sound)



Endangered (COSEWIC,
Fraser River)



Threatened
(Puget Sound)



Eulachon Thaleichthys pacificus Candidate Endangered (Central
Pacific Coast &
Frasier River;
COSEWIC)



Threatened (Southern) NL



Pacific Herring Clupea pallasii NL NL NL NL



Invertebrate Dungeness
crab



Metacarcinus
magister



NL NL NL NL



Spot prawn Pandalus platyceros NL NL NL NL



Olympia
oyster



Ostrea conchaphila Blue List Candidate Special Concern
(COSEWIC and SARA)



NL



Butter clams Saxidomus gigantea NL NL NL NL



Native
littleneck
clams



Prototheca abrupta NL NL NL NL



Geoduck clam Panopea generosa NL NL NL NL



Northern
abalone



Haliotis
kamstchatkana



Red List Candidate Endangered (COSEWIC);
Threatened to Endangered



(SARA)



Species of
Concern



Blue mussel Mytilus edulus NL NL NL NL



Red urchin Strongylocentrotus
franciscanus



NL NL NL NL



California sea
cucumber



Parastichopus
californicus



NL NL NL NL



Plant or
Algae



Eelgrass Zostera marina NL NL NL NL



Fucus Fucus distichus NL NL NL NL



Nori Porphyra spp. NL NL NL NL



Bull Kelp Nereocystis luetkeana NL NL NL NL



Sea Lettuce Ulva lactuca NL NL NL NL



Aleria/Wing
Kelp



Aleria marginata NL NL NL NL



Note, NL = not listed.



doi:10.1371/journal.pone.0144861.t003
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Table 4. Rankings for project pressure/species interaction (likely, possibly, unlikely, data deficient) for all possible project components.



Master Impact (all potential project components included)



Increased Vessel Traffic Localized Impacts



Taxa Species Spill Underwater
Noise



Vessel
Strike



Shoreline
Development



Harbor
Spill



Pipeline
Spill



Coal Dust
Accumulation



Nearshore
LNG



Explosion



Mammal Humpback
whale



Possibly
[28]



Likely [29] Likely
[30]



Possibly [16] Unlikely
[a]



Unlikely
[a]



Data Deficient
[31]



Unlikely [a]



Killer whale Likely [32] Likely [33] Unlikely
[b]



Possibly [16] Unlikely
[c]



Unlikely
[c]



Data Deficient
[31]



Possibly [34]



Avian Bald Eagle Likely [33] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[35]



Likely [35] Data Deficient
[31]



Possibly [34]



Great Blue
Heron



Possibly
[36]



Unlikely [d] Unlikely
[d]



Possibly [16] Possibly
[36]



Possibly
[36]



Data Deficient
[31]



Possibly [34]



Double-
crested



Cormorant



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Common
Murre



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Possibly
[37]



Unlikely
[e]



Data Deficient
[31]



Unlikely [e]



Cassin’s
Auklet



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Unlikely
[e]



Unlikely
[e]



Data Deficient
[31]



Unlikely [e]



Sooty
Shearwater



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Unlikely
[e]



Unlikely
[e]



Data Deficient
[31]



Unlikely [e]



Ring-necked
Duck



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Tufted Duck Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



King Eider Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Unlikely
[e]



Unlikely
[e]



Data Deficient
[31]



Unlikely [e]



Common
Merganser



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Common
Goldeneye



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Barrow’s
Goldeneye



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Hooded
Merganser



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Red-breasted
Merganser



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Long-tailed
Duck



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Harlequin
Duck



Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



White-winged
Scoter



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Black Scoter Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Surf Scoter Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]



Yellow-billed
Loon



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Unlikely [e]



Arctic Loon Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Unlikely [e]



Common Loon Likely [37] Unlikely [d] Unlikely
[d]



Possibly [16] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Possibly [34]
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Table 4. (Continued)



Master Impact (all potential project components included)



Increased Vessel Traffic Localized Impacts



Taxa Species Spill Underwater
Noise



Vessel
Strike



Shoreline
Development



Harbor
Spill



Pipeline
Spill



Coal Dust
Accumulation



Nearshore
LNG



Explosion



Pacific Loon Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Likely [37] Data Deficient
[31]



Unlikely [e]



Red-throated
Loon



Likely [37] Unlikely [d] Unlikely
[d]



Unlikely [e] Likely
[37]



Possibly
[37]



Data Deficient
[31]



Unlikely [e]



Fish Pink Salmon Likely [38] Possibly [39–
41]



Unlikely
[f]



Possibly [16] Likely
[38]



Likely [38] Data Deficient
[31]



Possibly [34]



Chum Salmon Possibly
[42]



Possibly [39–
41]



Unlikely
[f]



Possibly [16] Possibly
[42]



Possibly
[42]



Data Deficient
[31]



Possibly [34]



Coho Salmon Likely [43] Possibly [39–
41]



Unlikely
[f]



Possibly [16] Likely
[43]



Likely [43] Data Deficient
[31]



Possibly [34]



Steelhead Possibly
[42]



Possibly [39–
41]



Unlikely
[f]



Possibly [16] Possibly
[42]



Possibly
[42]



Data Deficient
[31]



Possibly [34]



Sockeye
Salmon



Likely [43] Possibly [39–
41]



Unlikely
[f]



Possibly [16] Likely
[43]



Likely [43] Data Deficient
[31]



Possibly [34]



Chinook
Salmon



Likely [42] Possibly [39–
41]



Unlikely
[f]



Possibly [16] Likely
[42]



Likely [42] Data Deficient
[31]



Possibly [34]



Eulachon Possibly
[44,45]



Possibly [39–
41]



Unlikely
[f]



Unlikely [g] Possibly
[44]



Possibly
[44]



Data Deficient
[31]



Possibly [34]



Pacific Herring Likely
[44,45]



Possibly [39–
41]



Unlikely
[f]



Likely [16] Likely
[44]



Likely [44] Data Deficient
[31]



Possibly [34]



Invertebrate Dungeness
crab



Unlikely
[46]



Unlikely [h] Unlikely
[h]



Unlikely [i] Unlikely
[46]



Unlikely
[46]



Data Deficient
[31]



Possibly [34]



Spot prawn Possibly
[47]



Unlikely [h] Unlikely
[h]



Unlikely Unlikely Unlikely Data Deficient
[31]



Possibly [34]



Olympia
oyster



Likely [48] Unlikely [h] Unlikely
[h]



Unlikely Likely
[48]



Possibly
[48]



Data Deficient
[31]



Possibly [34]



Butter clam Likely [48] Unlikely [h] Unlikely
[h]



Unlikely Likely
[48]



Possibly
[48]



Data Deficient
[31]



Possibly [34]



Native
littleneck clam



Likely [48] Unlikely [h] Unlikely
[h]



Unlikely Likely
[48]



Possibly
[48]



Data Deficient
[31]



Possibly [34]



Geoduck clam Likely [48] Unlikely [h] Unlikely
[h]



Unlikely Unlikely Unlikely Data Deficient
[31]



Possibly [34]



Northern
abalone



Unlikely Unlikely [h] Unlikely
[h]



Unlikely Unlikely Unlikely Data Deficient
[31]



Unlikely



Blue mussel Likely [48] Unlikely [h] Unlikely
[h]



Unlikely Likely
[48]



Possibly
[48]



Data Deficient
[31]



Possibly [34]



Red urchin Unlikely
[46]



Unlikely [h] Unlikely
[h]



Unlikely Unlikely
[46]



Unlikely
[46]



Data Deficient
[31]



Possibly [34]



California sea
cucumber



Unlikely
[46]



Unlikely [h] Unlikely
[h]



Unlikely Unlikely
[46]



Unlikely
[46]



Data Deficient
[31]



Possibly [34]



Plant or
Algae



Eelgrass Unlikely
[49]



Unlikely [h] Unlikely
[h]



Likely [50] Unlikely
[49]



Unlikely
[49]



Data Deficient
[31]



Possibly [34]



Fucus Likely [51] Unlikely [h] Unlikely
[h]



Unlikely Likely
[51]



Possibly
[51]



Data Deficient
[31]



Possibly [34]



Nori Possibly
[52]



Unlikely [h] Unlikely
[h]



Unlikely Possibly
[52]



Possibly
[52]



Data Deficient
[31]



Possibly [34]



Bull Kelp Likely [53] Unlikely [h] Unlikely
[h]



Unlikely Likely
[53]



Possibly
[53]



Data Deficient
[31]



Possibly [34]
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Impacts and Data Gaps
Each project had 8 potential impacts (pressures; Table 4). All six projects had the 3 potential
impacts associated with increased marine vessel traffic: oil spill, vessel noise and vessel strike.
Projects varied in their potential for localized impacts including shoreline development, harbor
oil spill, pipeline spill, coal dust accumulation and nearshore LNG explosion. Potential impacts
by project are detailed below.



Fraser Surrey Docks Direct Transfer Coal Facility. In addition to marine vessel traffic
pressures, the Fraser Surrey Docks Direct Transfer Facility included 3 of 5 potential localized
impacts: shoreline development, harbor spill and coal dust. Each of the 6 pressures had the
potential to impact each of the 50 species for 300 potential pressure/species interactions
(Table 5). Of those, 70 (23%) were likely to impact species, 45 (15%) could possibly have
impact, and 134 (45%) were unlikely to have impact. The remaining 16.7% (n = 50) were data
deficient, precluding assessment.



Gateway Pacific Terminal. The Gateway Pacific Terminal had the same 6 potential
impacts (pressures) as the Fraser Surrey Docks Direct Transfer Coal Facility and consequently
had the same rankings for the 300 potential pressure species interactions: 70 likely impacts, 45
possible impacts, 134 unlikely impacts and 50 that were data deficient.



Increased rail shipment of Bakken shale crude oil. Increasing rail shipment of crude oil
had all 3 pressures associated with increased marine vessel traffic and 2 potential localized
impacts (shoreline development and harbor spill), making 250 potential pressure/species



Table 4. (Continued)



Master Impact (all potential project components included)



Increased Vessel Traffic Localized Impacts



Taxa Species Spill Underwater
Noise



Vessel
Strike



Shoreline
Development



Harbor
Spill



Pipeline
Spill



Coal Dust
Accumulation



Nearshore
LNG



Explosion



Sea Lettuce Possibly
[52]



Unlikely [h] Unlikely
[h]



Unlikely Possibly
[52]



Possibly
[52]



Data Deficient
[31]



Possibly [34]



Aleria/Wing
Kelp



Possibly
[52]



Unlikely [h] Unlikely
[h]



Unlikely Possibly
[52]



Possibly
[52]



Data Deficient
[31]



Possibly [34]



Notes
a Species unlikely to occur in specific localized habitat (Calambokidis J, Steiger G, Ellifrit D, Troutman B, Bowlby E. Distribution and abundance of



humpback whales (Megaptera novaeangliae)and other marine mammals off the northern Washington coast. Fish Bull. 2004; 102:563–580.)
b Vessel strike rarely documented as mortality factor for species (Jensen AS, Silber GK. Large Whale Ship Strike Database. U.S. Department of



Commerce, NOAA Tech Memo 2003; NMFS-OPR 37 pp.)
c Species unlikely to occur in specific localized habitat (National Marine Fisheries Service. 2008. Recovery Plan for Southern Resident Killer Whales



(Orcinus orca). National Marine Fisheries Service, Northwest Region, Seattle, Washington.)
d Underwater noise and vessel strike not believed to be a threat to marine birds (Vilchis IL, Kreuder Johnson C, Evenson JR, Pearson SF, Barry K,



Davidson P, Raphael M, Gaydos JK. Assessing ecological correlates of marine bird declines to inform marine conservation. Conservation Biology. 2014.



DOI: 10.1111/cobi.12378.
e Species unlikely to occur in specific localized habitat (Wahl TR, Tweit B, Mlodinow SG. Birds of Washington. Oregon State University Press, Corvallis,



Oregon; 2005.).
f Vessel strike not considered a threat to marine fish species.
g Species unlikely to occur in specific localized habitat (Pietsch TW, Orr JW. Fishes of the Salish Sea: A Compilation and Distributional Analysis. NOAA



Prof Paper NMFS 18, U.S. Dept Comm. 2015. pp 106.
h Underwater noise and vessel strike not considered a threat to marine invertebrate species.
i Species unlikely to occur in specific localized habitat (Encyclopedia of Life www.eol.org).



doi:10.1371/journal.pone.0144861.t004
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interactions. Of those, 71 (28%) were likely to impact, 44 (18%) could possibly impact, and 135
(54%) were unlikely to cause impact.



Roberts Bank Deltaport Terminal 2 project. In addition to all 3 pressures associated with
increased marine vessel traffic, this project had localized pressures of shoreline development
and harbor spill for 250 potential pressure/species interactions. Impact was likely for 70 (28%),
possibly present for 44 (18%) and unlikely for 136 (54%).



Trans Mountain Pipeline Expansion andWestridge Marine Terminal Expansion. This
project had the 3 increased marine vessel traffic-associated pressures as well as 3 localized ones:
shoreline development, harbor spill and pipeline spill. Of the 300 potential pressure/species
interactions, 76(25%) were likely to impact, 75(25%) could possibly impact, and 149 (50%)
were unlikely to have impact on species.



Woodfibre Liquefied Natural Gas Terminal. Development of this proposed liquefied
Natural gas production, storage and marine carrier transfer facility had the 3 pressures associ-
ated with increased marine vessel traffic and the 3 localized impacts of shoreline development,
harbor spill or nearshore LNG explosion for 300 potential pressure/species interactions. Of
those interactions 70 (24%) were likely to have impacts, 83 (28%) could possibly impact, and
146 (49%) were unlikely to have impact.



Discussion
All 6 projects evaluated have the potential to adversely affect species that are highly important
to indigenous Coast Salish people. Likely impact ranged from 23 to 28% of the possible pres-
sure/species scenarios with the possibility to impact species in 15 to 28% additional instances.
Cumulatively, these projects also have the potential to additively, synergistically, or antagonis-
tically impact species of major cultural importance [6]. While it is not clear which impacts will
be additive, synergistic, or potentially antagonistic, studies that manipulate multiple stressors
in marine ecosystems suggest that threats associated with these six projects are likely to have an
overall additive or even synergistic interaction [6,54] and therefore impact species of major cul-
tural importance to the Coast Salish, an important concept that would be lost by merely evalu-
ating each project independently.



While mitigation efforts never completely remove risk, efforts have been made to develop
mitigation strategies to minimize the potential for increased oil spills for a subset (n = 3) of
these projects [55]. Mitigating the potential of increased risk of vessel strike of listed humpback
whales (Megaptera novaeangliae [30]) or the impact of increased underwater noise on killer
whales (Orcinus orca[31]), humpback whales [29], or possibly on the 8 species of teleost fish



Table 5. Number of pressure/species interactions by project with breakdown on potential for negative impact to be likely, possible, unlikely, or
unknown (data deficient).



Interaction Potential to have impact



Project Pressure / Species
interactions



Likely Possibly Unlikely Data
Deficient



Fraser Surrey Docks Direct Transfer Coal Facility 300 23% 15% 45% 17%



Gateway Pacific Terminal 300 23% 15% 45% 17%



Rail shipment of Bakken shale oil 250 28% 18% 54% 0%



Roberts Bank Deltaport Terminal 2 Project 250 28% 18% 54% 0%



Trans Mountain Pipeline Expansion and Westridge Marine Terminal
Expansion



300 25% 25% 50% 0%



Woodfibre Liquified Natural Gas Terminal 300 23% 28% 49% 0%



doi:10.1371/journal.pone.0144861.t005
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[39–41] could be more challenging. Scientists are just beginning to understand the association
with sound scape and habitat quality for marine mammals and fishes in the Salish Sea [56],
and the importance of this pressure should not be overlooked or underestimated when evaluat-
ing potential impacts of increased marine vessel traffic in the Salish Sea.



Unburnt coal commonly enters the marine environment through a variety of anthropogenic
mechanisms. While the direct and indirect physical effects on organisms are similar to other
types of suspended and deposited sediments (abrasion, increased water turbidity, reduced pho-
tosynthetic performance, clogging of feeding and respiratory organs of some species, egg and
larval mortality, etc.), the chemical effects have not been well studied [57]. The lack of data on
the potential impact of coal dust on marine organisms prevents a thorough evaluation of risk
at this time. It is clear that coal will likely enter the marine ecosystem from new coal loading
facilities [31,57]. Data from other parts of the country suggest that coal particulate matter has
the potential to transport arsenic into soils, which could impact marine organisms and or
potentially contaminate shellfish or finfish [58]. Alternately, coal particles could absorb PAHs
and other similar chemicals from the environment similar to activated carbon [59]. The pau-
city of marine-focused studies on the toxic effects of coal at the organism or the population
level argues that more detailed studies are needed [57].



Conclusions



Data Gaps
Sufficient data exist to suggest that an oil spill resulting from increased vessel traffic would
impact or potentially impact 45 of 50 important species and consequently greatly impact the
Coast Salish. Data are not as robust for other pressures. To help understand the potential
impact of underwater noise on nearly all of the 50 species of major cultural importance, data
are needed to help assess potential impacts associated with increased marine vessel traffic in
the Salish Sea. Similarly, data on the potential toxic impacts of coal on all 50 species would
enable more intelligent estimates for risks associated with spilled coal in the ecosystem.



While the health of populations of some of the identified species populations have been well
studied, many have not, and risk assessment will require more extensive evaluation of the cur-
rent state of health for these understudied species. It cannot be assumed that the identified spe-
cies are currently robust and healthy, and not subject to multiple other pressures that increase
their vulnerability to impact from additional stressors such as increased vessel traffic. While
this is beyond the scope of the report, the fact that 28% of these species also are listed by one or
more governmental jurisdiction within the region as endangered, threatened, sensitive, of spe-
cial concern, or as candidates for listing, suggests that for a substantial portion of these cultur-
ally important species, populations are not in a resilient state and might not easily cope with
increased stressors.



Decision Making
While not all data are equally important in decision-making processes, the collection of rele-
vant data is needed to move from assessment to decision-making [60]. In addition to identify-
ing and researching the priority data gaps, work needs to be completed estimating the
probability of risk and the uncertainty associated with each pressure/species interaction. Find-
ings can then be taken back to the Coast Salish to determine significance of identified risks.
Ultimately, an established process such as structured decision making [60] should be used to
better understand how Coast Salish health and wellbeing would be impacted by these develop-
ment projects.
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Management needs to establish a mechanism for addressing
transboundary issues
Proposed or on-going projects that would increase marine vessel traffic in the Salish Sea exist
on the US and on the Canadian sides of the Salish Sea ecosystem. The Salish Sea is not unique
and most multinational ecosystems routinely experience multiple potential risks that occur
independently within multiple jurisdictions. Despite the fact that risk assessments will only
be accurate when considered concurrently with other potential and ongoing development,
such cumulative assessments are often not conducted if formal mechanisms to support trans-
boundary evaluation do not exist. While the indigenous Coast Salish people recognize this
need and are working to address it, transboundary ecosystems such as the Salish Sea are left
vulnerable to many cumulative pressures due to the absence of established collaborative deci-
sion-making processes. The people of the Salish Sea and other multinational ecosystems
need to develop structured mechanisms for dealing with such issues. Within the Salish Sea, a
government-sponsored process such as a US—Canadian International Joint Commission
(IJC; www.ijc.org) might be suitable to deal with United States / Canadian transboundary
problems. The IJC is designed to help Canada and the United States prevent disputes over
transboundary waters. Alternately, a novel non-governmental Salish Sea commission could
be created that represents the Coast Salish and non-Native people on both sides of the border
as well as US and Canadian State, Provincial, and Federal governing bodies and management
agencies.



Consequences of failing at transboundary ecosystemmanagement
The health and welfare of Coast Salish Tribes and First Nations are inextricably linked to the
wellbeing of the natural environment. The identified six major development projects occurring
in one ecosystem that is shared by two different countries could individually and cumulatively
affect species that are of major importance to the Coast Salish. Ultimately these projects could
likely negatively affect Coast Salish lifeways at a time when Coast Salish tribal treaty rights are
already at risk [61].



As an ecosystem, the Salish Sea functions without regard to international borders or myriad
governing agencies [4]. This ecosystem's complex web of political and management oversight,
however, is the only option for mitigating anthropogenic impacts on the ecosystem. Nonethe-
less, there is no governing body that demands all six projects be evaluated for their cumulative
impact. This is a failure in coastal ecosystem management that stands to have direct impact on
the Coast Salish and likely on most of the 7 million other people that also depend on this eco-
system. An over-arching body that represents the numerous managers and stakeholders and
works to collaboratively govern the Salish Sea is needed.



On a global scale, this preliminary evaluation of the threats from multiple energy-related
development projects in the Salish Sea shows the value of evaluating impacts on the ecosystem-
scale and highlights the serious need for managers of multinational ecosystems to actively col-
laborate and evaluate threats on the ecosystem scale. Following that is the need for future risk
assessment to be done on the scale of the ecosystem as well. The case of the Salish Sea is not
merely an anomaly, but is exemplary of many ecosystems around the world that are under
multiple jurisdictions and in jeopardy. Establishing a transnational authority to evaluate cumu-
lative risk for the Salish Sea would not only benefit this ecosystem and its constituents, it would
serve as a model for other multinational marine ecosystems working to evaluation threats in
the face of continued resource development.
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Statement of Facts 



1. On December 8, 2015 the Committee on the Effects of Diluted Bitumen (the 



“Committee”) of the Board on Chemical Sciences and Technology in the Division on 



Earth and Life Studies of the National Academy of Sciences in the United States released 



a pre-publication copy of a report entitled Spills of Diluted Bitumen from Pipelines: A 



Comparative Study of Environmental Fate, Effects, and Response (the “Report”).1 The 



Report is attached as Appendix A to this Motion. 



 



2. The National Academy of Sciences is a private, non-governmental institution established 



by an Act of Congress in 1863 to advise the United States on issues related to science and 



technology. Its members are elected by their peers for their outstanding contributions to 



research.2 



 



3. The Committee is comprised of researchers from the private sector, the non-profit sector, 



government, and academia with expertise in the chemistry and environmental impacts of 



crude oil and experience in spill response.3 They received contributions of information 



from relevant government departments.4 



 



4. The Report has been independently reviewed.5 



 



5. The Committee was asked to “review the available literature and data to examine the 



current state of knowledge, and to identify the relevant properties and characteristics of 



the transport, fate, and effects of diluted bitumen and commonly transported crude oils 



when spilled in the environment from U.S. transmission pipelines.”6  



 



6. The Report addresses “the question of whether the transport of diluted bitumen in 



pipelines has potential environmental consequences that are sufficiently different from 



those of commonly transported crude oils” to require different spill response planning, 



preparedness, and cleanup.7 



 



7. More specifically, the Report addresses: 



                                                           
1 Committee on the Effects of Diluted Bitumen, Board on Chemical Sciences and Technology, Division on Earth 



and Life Studies, National Academy of Sciences, Spills of Diluted Bitumen from Pipelines: A Comparative Study of 



Environmental Fate, Effects, and Response (Washington, DC: The National Academies Press, 2015), Prepublication 



Copy, available online at http://www.nap.edu/catalog/21834/spills-of-diluted-bitumen-from-pipelines-a-



comparative-study-of [Report]. 
2 Report at PDF page 4. 
3 Report at PDF 6, 9. 
4 Report at PDF 10. 
5 Report at 12. 
6 Report at PDF page 20. 
7 Report at PDF 8. 





http://www.nap.edu/catalog/21834/spills-of-diluted-bitumen-from-pipelines-a-comparative-study-of


http://www.nap.edu/catalog/21834/spills-of-diluted-bitumen-from-pipelines-a-comparative-study-of
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 key differences between diluted bitumen and other crude oils, namely the high 



viscosity, density and adhesion properties of the bitumen component; 



 implications of properties of diluted bitumen for environmental behaviour when 



spilled diluted bitumen weathers; 



 specific challenges posed by spills of diluted bitumen that reach water bodies and 



may submerge or sink; and  



 implications for spill response plans, which must reflect the unique behaviour of 



diluted bitumen. 



 



 



Grounds 



8. Living Oceans Society and Raincoast Conservation Foundation (“Living Oceans and 



Raincoast”) bring this motion pursuant to Hearing Order OH-001-2014 (Filing ID 



A3V6I2) (the “Hearing Order”) and s. 35 of the NEB Rules.  



 



9. Living Oceans and Raincoast submit that they should be permitted to file the Report at 



this time because it will be of assistance to the Board and because it was not previously 



available. 



 



10. The subject matter of the Report is highly relevant to the List of Issues set out in the 



Hearing Order, and specifically issue 4, the potential environmental and socio-economic 



effects of the proposed project; issue 5, the potential environmental and socio-economic 



effects of marine shipping; issue 8, the terms and conditions to be included in any 



approval the Board may issue; and issue 11, contingency planning for spills, accidents or 



malfunctions. 



 



11. More specifically, the Report is relevant to: 



 



 the nature, capacity, and location of oil spill response equipment; 



 oil spill response times; 



 mitigation of oil spills; 



 the nature of impacts of oil spills on wildlife in rivers, estuaries and other coastal 



locations, and beaches; and 



 the duration of impacts of oil spills on wildlife in rivers, estuaries and other 



coastal locations, and beaches. 
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12. If Living Oceans and Raincoast are not permitted to file the Report, the record will be 



missing an important piece of evidence. The Report not only examines issues relevant to 



this proceeding in depth but is the up-to-date outcome of collaboration between highly-



regarded researchers from the public, private and non-profit sectors and academia, with 



input from relevant U.S. government agencies and the benefit of independent review.  



 



13. The Report could not have been filed earlier as it only became available on December 8, 



2015. 



 



14. Living Oceans and Raincoast recognize that the Report has become available only one 



week before Trans Mountain’s final written argument is due on December 15, 2015. 



However, Living Oceans and Raincoast submit that the benefit to the Board of having 



this Report before it outweighs the prejudice that might result from the late filing of 



evidence.   



 



15. Living Oceans and Raincoast submit that the Board can exercise its discretion and take 



any approach it sees fit in order to accommodate this late evidence and provide Trans 



Mountain the opportunity to address it in its written argument. This is reflected in the 



orders sought. 



 



 



Decision Sought 



16. Living Oceans and Raincoast request that the Board order: 



 



1. that Living Oceans and Raincoast be permitted to file the Report as late evidence; 



 



2. that Trans Mountain be given additional time to prepare its written argument or to file 



an addendum to their written argument in order to address the late evidence; and 



 



3. such other relief as the Board may consider appropriate. 













File OF-Fac-Oil-T260-2013-03 02  
17 December 2015  
 
 
Ms. Dyna Tuytel  
Authorized Representative 
Living Oceans Society and Raincoast Conservation Foundation 
Ecojustice 
131 Water Street, Suite 214 
Vancouver, BC   V6B 4M3 
Email : dtuytel@ecojustice.ca 
 
 
Dear Ms. Tuytel:  
 



Hearing Order OH-001-2014  
Trans Mountain Pipeline ULC (Trans Mountain)  
Application for the Trans Mountain Expansion Project (Project)  
Living Oceans Society and Raincoast Conservation Foundation (Living Oceans  
and Raincoast) – Notice of motion to file late evidence  
Ruling No. 105 



 
On 10 December 2015, the National Energy Board (Board) received a notice of motion from Living 
Oceans and Raincoast in which they request leave to file late evidence (Motion). The evidence is a  
pre-publication copy of a report entitled Spills of Diluted Bitumen from Pipelines: A Comparative Study 
of Environmental Fate, Effects, and Response (Report). The Report, which was released on  
8 December 2015, was authored by the Committee on the Effects of Diluted Bitumen on the 
Environment; Board on Chemical Sciences and Technology; Division on Earth and Life Studies; 
National Academies of Sciences, Engineering, and Medicine. 
 
In its Motion, Living Oceans and Raincoast seek an order: 



1.  that Living Oceans and Raincoast be permitted to file the Report as late evidence;  
2.  that Trans Mountain be given additional time to prepare its written argument or to file an 



addendum to its written argument in order to address the late evidence; and  
3.  such other relief as the Board may consider appropriate.  



 
 



…/2
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Decision 
For the reasons outlined below, the Board denies Living Oceans and Raincoast’s request to file 
the late evidence on the hearing record. The Board is not persuaded that the probative value of 
the evidence outweighs the prejudice of the late filing to Trans Mountain at this late stage of the 
hearing process. 
 
Views of Participants 
Living Oceans and Raincoast said they should be permitted to file the Report late because it will 
be of assistance to the Board, it was not previously available, and it is relevant to the List of 
Issues. They submitted that, if motion is not granted, the record would be missing an important 
piece of evidence. 
 
According to Living Oceans and Raincoast, the Report examines issues relevant to the hearing,  
is an up-to-date outcome of collaboration between researchers from the public, private and 
non-profit sectors, academia, with input from U.S. government agencies and the benefit of 
independent review. 
 
Living Oceans and Raincoast acknowledged that the Report became available only one week 
before Trans Mountain’s final written evidence was due on 15 December 2015. However, Living 
Oceans and Raincoast said that the benefit to the Board of admitting the Report outweighed the 
prejudice that could result from the late filing of the evidence. 
 
The Board received comments in support of the Motion from:  
 



• Pro Information Pro Environment People Network  
• Upper Nicola Band 
• Tsawout First Nation  
• City of Vancouver  
• Salmon River Enhancement Society1  



  
Trans Mountain said the Motion should be dismissed because it would be prejudicial and 
procedurally unfair to permit the filing of new evidence, prepared by third parties, on the eve of 
argument. It said fairness requires that participants have a sufficient opportunity to test new 
evidence by asking questions to those who prepared it, and there is not enough time to do so in 
this case. 
 
Trans Mountain noted that each page of the Report contains the following caveat: 
“Prepublication Copy: Uncorrected Proofs.” According to Trans Mountain, it is difficult to 
discern what portions of the Report contain errors, so the Board cannot rely on it in its present 
form.  



                                                           
1 Salmon River Enhancement Society’s letter was filed a few hours after the 4 PM Mountain (3 PM Pacific) deadline 
set by the Board in its 10 December 2015 letter setting up an abridged comment period for this motion. In this case, 
given the abridged comment process and that the comments were received ahead of Living Oceans and Raincoast’s 
reply, the Board decided to accept and consider the late letter of support. 
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Therefore, the low probative value of the Report does not outweigh the prejudice to Trans 
Mountain that would result from filing the Report. Trans Mountain submitted that since Living 
Oceans and Raincoast did not author or commission the Report, it would be unable to answer 
even basic questions about it.  
 
Living Oceans and Raincoast filed a reply on 14 December 2015 in which it submitted that any 
delay resulting from the request to file late evidence is likely to be short and that the Board could 
use its discretion to delay the due date of Trans Mountain’s written argument, or by allowing 
Trans Mountain to file an addendum to its written argument respond to the new evidence. Living 
Oceans and Raincoast stated that it does not object to the Board setting up a process for 
information requests on the study. Living Oceans and Raincoast further stated that many parties 
have filed evidence that they have not authored or commissioned.  
 
On the topic of whether the review of the Report is complete, Living Oceans and Raincoast said 
the peer review is complete and most other evidence submitted in this hearing has not been 
peer-reviewed.  
 
Lastly, Living Oceans and Raincoast stated that the Report’s findings, conclusions and 
recommendations will not be revised before final publication and only non-substantive copy 
editing remains.   
 
Views of the Board 
Typically, the Board considers the following when deciding whether to accept a late evidence 
filing:  
 



1. Whether the evidence is relevant; 
2. Whether there is a justifiable reason for the late filing of evidence, or whether the party 



acted with due diligence; 
3. The prejudice suffered by other participants if the motion were granted; and 
4. The probative value of the evidence weighted against prejudice to other participants at 



the current stage of the proceedings. 
 
Relevance 
 
There is no dispute that this evidence is relevant to one or more issues the Board is considering 
in the List of Issues.  
 
Justifiable Reason for Late Filing  
 
The Report was released on 8 December 2015 and this Motion was filed shortly after that. Given 
that the Report was only recently released, the Board is of the view that there is a justifiable 
reason for late filing.  
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Prejudice  
 
The later in the process participants seek to file evidence, the greater the prejudice is likely to be 
to other participants.2 Here, the Motion was dated 9 December 2015 and received by the Board 
the following day. In the current hearing, the following hearing deadlines relating to intervenor 
evidence are relevant to the topic of prejudice to Trans Mountain:  
 



• Intervenor evidence was due on 27 May 2015 
• Trans Mountain reply evidence was due on 20 August 2015 
• Trans Mountain’s replacement evidence was due on 26 September 2015 
• Intervenor supplemental written evidence in relation only to the replacement evidence 



was due on 1 December 2015 
• Trans Mountain’s revised written argument in-chief due on 15 December 2015 
• Trans Mountain’s final oral summary argument was heard on 17 December 2015  
• Intervenor written final argument in-chief is due 12 January 2016 
• Intervenor oral summary argument commences 19 January 2016 



 
As indicated above, intervenor evidence was filed over 6 months ago, and has been subject to 
Information Requests and responses. Trans Mountain has also filed reply evidence in response 
and this has been subject to intervenor Information Requests. Trans Mountain’s written 
argument-in-chief was due on 15 December 2015. The Board finds that admitting the evidence at 
this stage would be highly prejudicial to Trans Mountain. This is because Living Oceans and 
Raincoast requests that it be accepted as late evidence immediately before Trans Mountain’s 
final argument is due. Living Oceans and Raincoast’s suggestions for how to deal with any 
prejudice associated with the late evidence are non-viable. At a minimum, fairness requires that 
Trans Mountain would need an opportunity to test the late evidence, file reply evidence, and 
potentially answer questions about the reply evidence. Trans Mountain would also require an 
opportunity to provide revised final argument. Such delay in closing the evidentiary record may 
also negatively impact the Board’s ability to prepare its report to the Governor-in-Council within 
the legislated time limit.  
 
Probative Value versus Prejudice 
 
On the issue of the Report’s probative value, the Board accepts that it is relevant to aspects of the 
List of Issues for the Project. However, Living Oceans and Raincoast did not create the Report 
and therefore, would not be in a position to adopt or speak to it as proposed evidence. There is 
already a significant body of evidence on the subject of the Report already on the hearing record. 
The Report references some reports and studies which are already on the hearing record but 
conversely, it does not reference other works which are on the record. While the Report does 
contain the conclusions of its authors, these cannot be probed with questions. As a result, the 
probative value of the Report is limited. 
 



                                                           
2 This is consistent with the Board’s approach on past hearings, for instance, see Ruling No. 153 from the Enbridge 
Northern Gateway Project Joint Review Panel. 
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There will always be new reports and studies that will come into existence at future time periods. 
While potential requests to file new evidence must be treated on their own merit, at the late stage 
of a hearing, the bar for admittance is high.  
 
In this case, the Report only became available on the eve of final argument and, as detailed 
above, the prejudice that would result from accepting it for the Board’s consideration during this 
hearing is high.  
 
For the above reasons, the Board finds that the probative value of the Report does not outweigh 
the high degree of prejudice to Trans Mountain. The Board therefore denies the Motion. The 
Report will not form part of the Board’s evidentiary record for this Project. This does not mean, 
however, that any relevant evidence could not be considered by the Board as a life cycle 
regulator at a future time in relation to the Project, should it be approved, or by other regulators 
with jurisdiction over marine shipping. 
 
If you have any questions, please contact the Board’s Process Advisor Team for this Project  
by phone at 403-292-4800 or 1-800-899-1265 (toll-free), or by email at 
transmountainpipeline.hearing@neb-one.gc.ca. 
 
 
 
 



D. Hamilton 
Presiding Member 



 
 
 
 



P. Davies 
Member 



 
 
 



 
A. Scott 
Member 



 
 
c.c. Trans Mountain and all intervenors 
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From: Woods, Jim
To: McLerran, Dennis; Pirzadeh, Michelle; Dunbar, Bill; Holsman, Marianne; Tyler, Kendra; Erikson, Linda; Kelly,


Joyce; Allnutt, David; Anderson-Carnahan, Linda; Williamson, Ann
Subject: FW: US interests in Kinder Morgan Pipeline Expansion
Date: Wednesday, June 22, 2016 12:02:27 PM
Attachments: FINAL_FINALdelegation letter_re_KM_TMPE_2016_06_16_MK_FF_LP.pdf


ATT00001.htm


FYI…
 
Jim Woods
Senior Tribal Policy Advisor
Office of the Executive
U.S. Environmental Protection Agency, Region 10
206/553-1234
 


From: Fred Felleman [mailto:felleman@comcast.net] 
Sent: Wednesday, June 22, 2016 11:44 AM
To: Woods, Jim <Woods.Jim@epa.gov>
Subject: US interests in Kinder Morgan Pipeline Expansion
 
Jim -  I am writing to you on behalf of a coalition of US environmental organizations.  I have
attached a copy of the letter being sent today to members of the Washington State
Congressional delegation seeking their assistance in assuring US interests are fully included in
the final review of the Trans Mountain pipeline. We are hoping it will serve to engender
conversations between elected, tribal and agency officials across the border and seek your
assistance to that end. 
 
Please feel free to contact me if I can be of any assistance to further the dialogue.
 
Thank you,
 
Fred 
 
Fred Felleman
NW Consultant
Friends of the Earth
206.595.3825
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FRIENDS OF THE EARTH * FRIENDS OF THE SAN JUANS * SIGHTLINE 
INSTITUTE * CLIMATE SOLUTIONS * STAND * RE SOURCES  



WASHINGTON ENVIRONMENTAL COUNCIL * SAN JUANS ALLIANCE 
 



June 17, 2016 
 
Hon. Maria Cantwell, U.S. Senator 
Hon. Patty Murray, U.S. Senator  
Hon. Suzan DelBene, U.S. Representative 
Hon. Dennis Heck, U.S. Representative  
Hon. Derek Kilmer, U.S. Representative 
Hon. Rick Larsen, U.S. Representative 
Hon. Jim McDermott, U.S. Representative  
Hon. Dave Reichert, U.S. Representative 
Hon. Adam Smith, U.S. Representative  
 
RE: Request that US Federal Delegation engage in Bilateral Consultation to Represent 
US interests and concerns with the Kinder Morgan Trans Mountain Project  
 
 
To the U.S. Federal Delegation representing districts adjacent to the Salish Sea: 
 
The undersigned are deeply concerned about the impacts to U.S. and Canadian 
interests by the proposed expansion of the Kinder Morgan Trans Mountain pipeline.  We 
are seeking your assistance to assure we have appropriate representation prior to the 
Trudeau Administration’s impending decision that could result in a project 60,000 
barrels/day larger than the recently defeated Keystone XL Pipeline. 
 
The Kinder Morgan Trans Mountain pipeline has transported crude oil from Alberta to 
Burnaby, near Vancouver BC since 1953, peaking at 375,000 barrels/day in 1974.  It 
also connects to four refineries in Washington State through the Puget Sound pipeline 
spur. All of Washington’s refineries have demonstrated the ability to use their terminals 
to pass through crude oil onto outbound tankers.1 
 
On December 16, 2013, Kinder Morgan applied to Canada’s National Energy Board 
(NEB) to triple the capacity of the Trans Mountain Pipeline (from 300,000 barrels per 
day to 890,000 barrels per day). This pipeline currently transports mostly Canadian tar 
sand-derived crude oil (aka diluted bitumen or dilbit) from the 3rd largest crude oil 
reserve in the world. 
 
On May 18, 2016 the NEB issued its report on the Trans Mountain Pipeline Expansion 
Project (Project) that recommended approval, subject to conditions. This expansion of 
diluted bitumen exports presents significant risks to both the environment and economy of 
Washington State as tankers pass through the transboundary waters of the Salish Sea.  
 











Several of our organizations have formally participated in the NEB review process due 
to the bilateral nature of the impacts.  However, our concerns were dismissed and the 
risks misrepresented. This is why we are urging your assistance. 
 
For example, the NEB found the risk of a Project-related tanker spill “that may result in a 
significant effect … to be acceptable.”2 The reason for this is that the NEB accepted 
Kinder Morgan’s characterization of increased tanker traffic as compared with total BC 
vessel traffic; a small percentage increase when in fact Project-related tanker traffic will 
increase seven-fold (from an average of one per week to more than one per day).3, 4  At 
the same time the NEB accepted the assertion that the risk of an oil spill is in the order 
of one per hundreds to thousands of years because they only addressed the likelihood 
of catastrophic spills, rather than more likely size spills.5  



In fact, the shared waters of Haro Strait and Boundary Pass are particularly challenging 
for navigation and spill response. Contrasting Kinder Morgan’s analysis, the most recent 
Vessel Traffic Risk Assessment (VTRA) analysis shows a 264% increase in the 
probability of spill between 6,290 and 15,725 barrels (e.g., TENYO MARU, 1991) to 
occur from one or more accidents in Haro Strait and Boundary Pass within 10 years.6  



Not only does the Project increase the likelihood of an oil spill, but the type of oil these 
tankers carry significantly increases the impacts one would have on the region’s 
environment, economy and Treaty-reserved fishing rights. The unique challenges of 
recovering spills of diluted bitumen, given its propensity to sink, are addressed in the 
United States Coast Guard’s May 29, 2014, report to Congress, Risk Assessment of 
Transporting Canadian Oil Sands; and, the National Academy of Sciences’ Spills of 
Diluted Bitumen from Pipelines: A Comparative Study of Environmental Fate, Effects, 
and Response, which the NEB refused to consider in its Project review process.  
 
Despite Kinder Morgan’s misrepresentation of the probability and impact an oil spill 
would have on the region, the NEB report concludes, “The Board finds that the 
operation of Project-related marine vessels would likely result in significant adverse 
effects to the Southern resident killer whale.” Both the U.S. and Canadian governments 
have listed the Southern Resident Community of Killer Whales as endangered as is the 
salmon on which they depend. 
 
The proposed project would subject the Salish Sea to a significant increase in the risk of 
a dilbit crude oil spill from tanker and barge traffic already transiting between Kinder 
Morgan’s Burnaby, BC terminal and the U.S. Oil refinery in Tacoma, Washington.7 The 
cumulative impacts of the Kinder Morgan proposal on the existing risk of a dilbit crude 
oil spill, in addition to the possibility of Washington refineries expanding the use of their 
docks for crude oil exports, heightens the urgency of your attention to this matter. 
 
The NEB review process did not include federal level engagement with the exception of an 
EPA comment letter. Nor did the NEB conduct tribal consultation with US Tribes or 
consider the impacts to the climate.  On June 16, 2016 the Squamish Nation filed a lawsuit 
against the NEB. In a press release, Chief Ian Campbell stated, “The Squamish Nation is 











stunned that the NEB has recommended that the Kinder Morgan expansion project be 
approved by the federal government — without first properly consulting the Squamish 
Nation on the impacts of the project on its aboriginal rights and title. Nor assessing the 
project through a real environmental assessment process.” Four U.S. Treaty Tribes on the 
Salish Sea (Lummi, Swinomish, Tulalip, Suquamish) intervened in the NEB proceeding to 
provide testimony about the significant interference with Treaty-protected fishing that the 
project would cause, and the existential threat posed by oil spill risk.  But the NEB failed to 
take those concerns into account in their decision. 
 
Over the next several months the NEB and BC Government are conducting further review 
of this Project. This is an opportunity to assure that our mutual environmental, economic 
and cultural interests along these shared waterways are fully addressed prior to the final 
determination on this Project’s application. 
 
It is worthy to note that a variety of bilateral agreements exist in this region, recognizing 
the need to facilitate cross-boundary communication on environmental and economic 
matters. Unfortunately, none have been applied to the review of this application that 
includes significant bi-lateral ramifications. Furthermore, unlike the review of the Keystone 
XL Pipeline, the State Department has not been engaged in this Project’s review.  
 
Therefore, we urgently request that you reach out to your counterparts in Canada to 
assure that U.S. interests are addressed during the review of one of the greatest threats 
ever posed to the Salish Sea. 
 
 
Sincerely,  
 
 
Friends of the Earth 
 
Friends of the San Juans 
 
Sightline Institute 
 
Climate Solutions 
 
Stand 
 
RE Sources 
 
Washington Environmental Council 
 
San Juans Alliance 
 
 
 











 
Cc: Hon. John Kerry, Secretary of State	
  



Hon. Sally Jewell, Secretary of Department of the Interior 
Hon. Penny Pritzker, Secretary of Department of Commerce 
Hon. Marc Garneau, Minister of Transport	
  
Hon. Dominic Leblanc, Minister of Fisheries, Oceans and the Canadian Coast Guard 
Hon. Carolyn Bennett, Minister of Indigenous and Northern Affairs 
Hon. Catherine McKenna, Minister of Environment and Climate Change 
Hon. Jim Carr, Minister of Natural Resources 
Hon. Lorraine Loomis, Chair, Northwest Indian Fisheries Commission 
Hon. Timothy Ballew II, Chair, Lummi Nation 
Hon. Melvin R. Sheldon, Jr., Chair, Tulalip Tribes 
Hon. Brian Cladoosby, Chair, Swinomish Indian Tribal Community 
Hon. Timothy Green, Sr., Chair, Makah Tribe 
Hon. W. Ron Allen, Chair, Jamestown S’Klallam Tribe 
Hon. Frances Charles, Chair, Lower Elwha Klallam Tribe 
Hon. Robert (Bob) Kelly, Jr, Chair, Nooksack Tribe 
Hon. Jeromy Sullivan, Chair, Port Gamble S’Klallam Tribe 
Hon. Leonard Forsman, Chair, Suquamish Tribe 
Hon. Jay Inslee, Governor of Washington State  
Hon. Christy Clark, Premier of British Columbia 
Admiral Paul Zukunft, Commandant of the U.S. Coast Guard 
Rear Admiral Mark E. Butt, Commander, U.S. Coast Guard 13th District 
Gina McCarthy, Administrator, Environmental Protection Agency 
Dennis McLerran, Administrator for EPA's Region 10 Office in Seattle 
Terry Williams, Tulalip Tribes, former liaison to US CEQ 
Paul Doremus, Deputy Assistant Administrator for Operations at NOAA Fisheries 
William Stelle, NOAA, Regional Administrator of the West Coast Region 
Jim Woods, EPA Senior Tribal Policy Advisor 
Jane Nishida, EPA, Principal Deputy Assistant Administrator 
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From: McLerran, Dennis
To: Allnutt, David; Pirzadeh, Michelle; Dunbar, Bill; Holsman, Marianne
Subject: Fwd: US interests in Kinder Morgan Pipeline Expansion
Date: Wednesday, August 31, 2016 12:04:13 PM
Attachments: KMTestimony.docx


ATT00001.htm
SIGNED LETTER - MIN 205799 - Felleman.pdf
ATT00002.htm


FYI. We should develop a response. 


Dennis


Sent from my iPhone


Begin forwarded message:


From: Fred Felleman <felleman@comcast.net>
Date: August 31, 2016 at 10:56:43 AM PDT
To: "Dunbar, Bill" <dunbar.bill@epa.gov>, "McLerran, Dennis"
<mclerran.dennis@epa.gov>
Cc: "Keever, Marcie" <MKeever@foe.org>
Subject: Re: US interests in Kinder Morgan Pipeline Expansion


Dennis - I wanted to share with you a copy of the letter we just received from the
Canadian Minister of the Environment and Climate change in response to our
request for more opportunities to have US interests represented in the review of
Kinder Morgan (attached) as well as the testimony I recently made at a roundtable
in Vancouver, including vehicles to enhance bilateral discussions, as part of the
extended NEB review (attached).


We are hoping the EPA will increase its engagement with effort for we need
stronger representation of US interests to bring to bear on this discussion.


Thanks and I hope we can stay in touch so we can be made aware of the EPA’s
efforts on this matter.


Thanks,


Fred


NW Consultant
Friends of the Earth
206.595.3825


For Port of Seattle business
please email me at:
felleman.f@portseattle.org
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Kinder Morgan


NGO/Tribal Roundtable


8/17/16


Vancouver, BC





Thank you for the opportunity to provide the following comments from a US perspective.





My name is Fred Felleman.  I am a marine mammal biologist, who has been involved in the studies of our endangered community of Southern Resident Killer whales for over 30 years.  I serve as the NW Consultant for Friends of the Earth and was elected to the Seattle Port Commission in January.  





Friends of the Earth US is the only national NGO that intervened in this review.  FoE US is a national environmental non-profit organization. We are one of 75 national member groups of Friends of the Earth International, a global network representing more than two million activists in 75 different countries.





We have unique expertise in the field of marine transportation.  We have a consultative status at the IMO.  We are involved in the development of the Polar Code and the North American ECA.  





We have also been involved with vessel traffic risk assessments for the Bering Strait, Unimak Pass and I have been personally involved in VTRAs for the Salish for over the past decade.  I will briefly share some of the findings today.





We have been dismayed by the lack of responsiveness to our comments and have strong concerns about the proposed analysis of the impacts and mitigations to reduce the likelihood of a major oil spill.





We believe the project posses unacceptable risk to the Ecology, Economy and culture of the Salish Sea.  We have generated over 30,000 letters expressing our opposition to the project and sent a letter in collaboration with other US NGOs to our local, national and tribal leaders as well as to 5 Cabinet ministers.  I will leave a copy of our letter with you today.





The proposed tripling of the TM capacity would result in it being 60,000 bbls/day bigger than the defeated Keystone pipeline.





Unlike Keystone, there is no State Department engagement between our countries despite the obvious bilateral impacts.





Some of our specific concerns are as follows:





NEB found the risk of a Project-related tanker spill “that may result in a significant effect … to be acceptable.”  The reason for this is that the NEB accepted Kinder Morgan’s characterization of increased tanker traffic as compared with total BC vessel traffic; a small percentage increase when in fact Project-related tanker traffic will increase seven-fold (from an average of one per week to more than one per day).  





At the same time the NEB accepted the assertion that the risk of an oil spill is in the order of one per hundreds to thousands of years because they only addressed the likelihood of catastrophic spills, rather than more likely size spills.








In fact, the shared waters of Haro Strait and Boundary Pass are particularly challenging for navigation and spill response. Contrasting Kinder Morgan’s analysis, the most recent Vessel Traffic Risk Assessment (VTRA) analysis shows a 264% increase in the probability of spill between 6,290 and 15,725 barrels (e.g., TENYO MARU, 1991) to occur from one or more accidents in Haro Strait and Boundary Pass within 10 years.





Not only does the Project increase the likelihood of an oil spill, but the type of oil these tankers carry significantly increases the impacts one would have on the region’s environment, economy and Treaty-reserved fishing rights. 





The unique challenges of recovering spills of diluted bitumen, given its propensity to sink, are addressed in the United States Coast Guard’s May 29, 2014, report to Congress, Risk Assessment of Transporting Canadian Oil Sands; and, the National Academy of Sciences’ Spills of Diluted Bitumen from Pipelines: A Comparative Study of Environmental Fate, Effects, and Response, which the NEB refused to consider in its Project review process.





Despite Kinder Morgan’s misrepresentation of the probability and impact an oil spill would have on the region, the NEB report concludes, “The Board finds that the operation of Project-related marine vessels would likely result in significant adverse effects to the Southern resident killer whale.” Both the U.S. and Canadian governments have listed the Southern Resident Community of Killer Whales as endangered as is the


salmon on which they depend.





The proposed project would subject the Salish Sea to a significant increase in the risk of a dilbit crude oil spill from tanker and barge traffic already transiting between Kinder


Morgan’s Burnaby, BC terminal and the U.S. Oil refinery in Tacoma, Washington.  In addition, the cumulative impacts of the Kinder Morgan proposal needs to be considered in context with the numerous other proposed terminal developments occurring in the Salish Sea.  





All Washington refineries have used their tanker docks as crude terminals to send crude outbound without refining.  The recent lifting of the crude oil export ban is likely to expand the use of their docks for crude oil exports heightens our concerns about cumulative impacts.





It is worthy to note that BP has chartered a foreign flag tanker and has just exported their first load of crude overseas.  The connection between TransMountain and the Puget Sound pipeline.





The NEB review process did not include federal level engagement with the exception of an EPA comment letter. Nor did the NEB conduct tribal consultation with US Tribes or


consider the impacts to the climate. 





Four U.S. Treaty Tribes on the Salish Sea (Lummi, Swinomish, Tulalip, Suquamish) intervened in the NEB proceeding to provide testimony about the significant interference with Treaty-protected fishing that the project would cause, and the existential threat posed by oil spill risk. But the NEB failed to take those concerns into account in their decision.





Conditions for Mitigation:


- vs VTRA


- vs unaddressed comment letter concern 


	- innocent Passage


- Enforceability/Liability





Existing Bilateral Vehicles:


State Department:


http://www.state.gov/r/pa/ei/bgn/2089.htm


http://www.state.gov/e/oes/ocns/fish/index.htm


 


NOAA/DFO:


http://www.nmfs.noaa.gov/ia/agreements/LMR%20report/us_canada_fisheries_enforcement.pdf


 


Pacific Salmon Treaty:


http://www.psc.org/about_treaty.htm


 


Environment Canada/EPA


Salish Sea - https://www.epa.gov/puget-sound/us-canada-cooperation-salish-sea


Funding: https://www.epa.gov/puget-sound/funding-and-grants-puget-sound


https://www.epa.gov/international-cooperation/epa-collaboration-canada


https://www.epa.gov/international-cooperation/epas-role-north-american-commission-environmental-cooperation-cec


 


https://www.epa.gov/international-cooperation/epa-collaboration-canada


 


USCG/CCG VTS Treaty


http://www.uscg.mil/d13/cvts/proman.asp


CANUSPAC Joint Contingency Plan


http://www.ccg-gcc.gc.ca/folios/00025/docs/canadaus_pub-eng.pdf


 


Tribes-First Nations - Coast Salish Gathering


http://www.coastsalishgathering.com/mission-prologue/








Sea Use Council
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1+1 Environment 
Canada 



Environnement 
Canada 



AUG 3 1 2016 



Mr. Fred Felleman 
Northwest Consultant, Friends of the Earth 
Commissioner, Port of Seattle 
felleman@comcast.net 



Dear Mr. Felleman: 



On behalf of the Honourable Catherine McKenna, Minister of Environment and 
Climate Change, I am responding to your email message of June 17, 2016, and 
attachment, concerning the Trans Mountain Expansion Project. I regret the delay 
in replying. 



Please be assured that your comments have been reviewed. 



Thank you for taking the time to write. 



Sincerely, 



Ginette St-Laurent 
Acting Editor in Chief 
Departmental Correspondence Unit 



Can ad~ www.ec.gc.ca 


































From: Trans Mountain Pipeline Hearing [NEB]
To: Trans Mountain Pipeline Hearing [NEB]
Cc: TMX Regulatory Officer
Subject: Link to Trans Mountain Expansion hearing"s oral summary argument sessions: 2 - 5 February 2016
Date: Monday, February 01, 2016 1:26:27 PM


La version française suit.
 
Hi,
 
The Board will be broadcasting oral summary argument for the Trans Mountain Expansion hearing
starting on Tuesday, February 2. You can check your computer’s compatibility prior to launching the
live feed by using the following link: check your computer’s compatibility.
 
For your convenience, here is the link to where the audio and video broadcasting links are located
on the Board’s website: http://www.neb-one.gc.ca/prtcptn/hrng/hrngnfrmtnsssn-eng.html. You may
also click on the direct links below as well.
 


Audio: English
 


Video: English
 
 
Best regards,
Reny
 
------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------
 
Bonjour,
 
L’Office diffusera en mardi fevrier 2 i les plaidoiries finales orales de l’audience sur le projet
d’agrandissement du réseau de Trans Mountain. Veuillez cliquer sur le lien suivant pour vérifier si
votre ordinateur répond aux exigences techniques visant la diffusion de webémissions : vérifiez la
compatibilité de votre ordinateur.
 
Pour vous simplifier la tâche, voici un lien qui vous dirigera vers la page Web contenant les liens aux
diffusions audio et vidéo de l’audience : http://www.neb-one.gc.ca/prtcptn/hrng/hrngnfrmtnsssn-
fra.html. Vous pouvez également cliquez sur les liens directs ci-après.
 


Audio : français
 


Vidéo : français
 
 
Merci,
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Reny
 
 
 
 
Reny Chakkalakal
Process Advisor – Trans Mountain Part III Hearing
Applications
 
National Energy Board
517 Tenth Ave S.W.
Calgary, Alberta T2R 0A8
Toll-free: 1-800-899-1265
Fax: 1-877-288-8803
Email: TransMountainPipeline.Hearing@neb-one.gc.ca
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From: Trans Mountain Pipeline Hearing [NEB]
To: Trans Mountain Pipeline Hearing [NEB]
Subject: NEB Recommendation Report for the Trans Mountain Expansion Project now available
Date: Thursday, May 19, 2016 1:24:29 PM


La version française suit.
 
 
Hi,
 
This is to advise you that the National Energy Board has issued the NEB Report dated 19 May 2016
regarding the Trans Mountain Pipeline Expansion Project Application. The document can be viewed
on the Board's website at receipt A77045, or as per the attached:
 
http://docs.neb-one.gc.ca/fetch.asp?language=E&ID=A77045
 
 
Best regards,
Reny
 
------------------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------
 
Bonjour,
 
Cet envoi est pour vous aviser que l'Office national de l'énergie a émis le rapport de l’ONE datée le
19 mai 2016 au sujet de la demande visant le projet d’agrandissement du réseau de Trans Mountain.
Quant aux documents en pièces jointes, il est également possible de les consulter sur le site Web de
l’Office sous les numéros de dépôt A77045.
 
http://docs.neb-one.gc.ca/fetch.asp?language=E&ID=A77045
 
 
Sincères salutations,
Reny
 
 
 
 
 
Reny Chakkalakal
Process Advisor – Trans Mountain Expansion hearing
 
National Energy Board
517 Tenth Ave S.W.
Calgary, Alberta T2R 0A8
Phone: 1-800-899-1265
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Fax: 1-877-288-8803
Email: transmountainpipeline.hearing@neb-one.gc.ca
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